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FUTURE HORIZONS:
BeeentLiterature In SustillnableAgriculture

Introduction

ChapterI

A Foundation for the Future
Here is one building block in the foundation for a future agriculture. Increasing
trainer literacy in sustainable agriculture can be defined on several levels. At its
most literal, it is an anthology of reviews familiarizing the reader with some of
the authors, topics, and titles that have composed the sustainable agriculture
literature over the last decade or more. It also serves as an annotated bibliography
where the dry abstracts of many such works are replaced with insightful essays.
Most importantly, this primer is a language text, exposing the user to the
semantics, symbols, and syntax of sustainable agriculture. This collection of titles
is not meant to be exhaustive, but rather to be representative. Our primary
audience was identified in the legislative language that established a Professional
Development Program in the Sustainable Agriculture Research and Education
(SARE) program: Extension staff and other Federal personnel who deal directly
with farmers. This collection also can be useful to others interested in food and
natural resource systems: teachers, resource specialists, farmers and ranchers,
activists, or others who want to brush up on current thinking.
Opponents, skeptics and fence-sitters of sustainable agriculture often take refuge
in the slogan that there is no commonly held operational definition to drive
further discussion of the topic, let alone define research to pursue its aims. This
bibliography is yet another attempt to counter those claims and point out to the
reader the common threads that run through the works of those involved in
sustainable agriculture.
Sustainable agriculture is, first and foremost, historical in its assumptions. Many
adherents are familiar with depredations of agriculture to the environments in
other eras. Examples such as the destruction of the "Cedars of Lebanon" in part
to build King Solomon's temple: the salinization of the irrigated land in Mesopotamia, one of the "cradles" of Western Civilization; and the desertification of
Northern Africa remind us of historical precedent. There can come a point where
consequences outpace our abilities and the capacity of nature to mitigate the
effects of ruinous farming practices. Today's sustainable agriculture professionals- farmers, researchers, non-profit organization members and conscientious consumers - are mobilizing for the future, betting that there is still time to
counter the unparalled pace of change in this post-industrial world that is leaving
ecological capital irreparably diminished for future generations.
The historical perspective of sustainable agriculture is often labeled retrograde
and nostalgic. Certainly, practitioners and researchers of alternative systems are
reexamining practices that worked before: methods that kept more of the
farmer's resources and livelihood within the family and the community. But there

North Central Reponal Sustainable Alrlculture Researeh and Education Traininl Prolram
Center for SustainableAlricultural Systems, Uulversity of Nebraska-Lincoln
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is also widespread recognition that farming in the past was often thoughtless and
wasteful even by those who fit one of the favorite images of the American farmer:
the small landowner whose self-sufficiency provided the source for Jeffersonian,
democratic idealism.
Opponents of sustainable agriculture's historical perspective also fall into the
slippery conceits that historian Barbara Tuchman recounted so well in March of
Folly: our culture and technology are too superior to base decisions, or actions,
on the lessons of the past; or that the steady and patient pace of indigenous
knowledge cannot compete with organized, well-funded information production.
Two follies she cites are British conduct in the American War for Independence,
and U.S. military doctrine in Vietnam.
The "hard" science of sustainable agriculture is conceptualized holistically, which
means that it is multi-disciplinary, interdisciplinary, ecologically based, and
ultimately a biologically-compliant system that cannot be calibrated like a
carburetor. Programs like SARE were explicitly designed to encourage this kind
of research. In fact it requires that diversity in order for a proposal to be funded.
Integrated Pest Management and Integrated Weed Management are examples of
farm management strategies that emerged from this same recognition of the
interrelationships inherent in the biosphere.
Practitioners of sustainable agriculture put great stock in indigenous knowledge, that
is, the culture and wisdom that farmers practice, based on their own experience or
that handed down from their past. Research that encourages partnerships with
farmers, academic researchers and extension staff can produce a richer and more
forward-looking production system that will undergird the stewardship goals of
sustainable agriculture. One example is a W.K. Kellogg Foundation-fimded project
in Washington state that involves approximately 23 management support groups
across the state in which farmers, ranchers, extension, state and federal agencies,
tribaI members, and environmental community people are functioning as teams
teaching whole farm planning and environmental education (Goebel, 1997)1. For
many advocates of this approach, lessons need not be learned only from the Developed World. Cultures that have kept their inhabitants fed for millenia should not be
ignored Simply because their technology is not bought, bright and shiny. The multiplicity oflessons learned from intensive, multiple cropping systems in the tropics that
now find application in the Developed World serve as an example of a robust body of
valuable indigenous knowledge.
Proponents of alternative systems look beyond production when they consider
agriculture. Issues of quality oflife for the individual farm family, the profitability
of the whole farm system, and the resilience of the rural community are frequently factored in along with environmentally benign practices. The sustainable
agriculture non-profit community has been instrumental in keeping these fundamental issues from being ignored just because they are not easily quantified, or
that they increase the collective blood pressure of the establishment. In fact,
there are a number of people who will not accept a defmition of sustainable

'Goebel, Jeff. 1997. Re: Programs with government and nonprofit staff
teams? SANET e-mail network, 9 February 1997.
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agriculture that excludes anyone of these three elements: environmentally
benign, economically viable, and socially just.
The environmental concerns of the sustainable agriculture community fall ioto two
categories:

a)

Conservation of fmite natural resources, such as water and soil. These
concerns include the over-pumpiog of aquifers or surface waters for irrigation, and soil erosion due to a myriad of practices.

b) Amelioration of the environmental impacts of modern, conventional farmiog
practices. These concerns ioclude the runoff or leacbiog of pesticides and
fertilizers ioto surface and ground water, and the silting of waterways and
reservoirs from excess soil loss duriog fallow periods io the growiog season.
Motives for pursuiog research io alternative farmiog systems are many. There is
iocreasiog recognition that if farmers do not change their ways soon, they will be
forced by regulation. There is little chance that the calls from the suburbs and
cities for the farming sector to clean up its act will subside; the likelihood is that
they will increase. Measurements of farm chemicals in drinking water, rivers, and
streams are cause for alarm to many. There appears to be wide-spread mistrust of
the people speaking for conventional farming interests who still insist the concerns are fictitious, misguided or manufactured by a politicized press. There is
also little chance that an iodustry that depends on sales of agricultural chemicals
and fertilizers will actively pursue a research agenda to replace those products
with sophisticated management of croppiog production practices. This seems
obvious, io spite of the widespread use of the term "sustainable" to describe the
next generation of chemical farmiog systems.
Sustainable agriculture means to many people a more management-or
information-iotensive approach to the farming operation. In other words, instead
of relying so much on purchased fertilizers, a farmer uses crop rotations and
legumioous cover crops to provide much of the fertility that crops need. With an
ideal balance, the soil need never be mioed but nutrients extracted would be
replaced, and the farm would remain in a productive nutrient balance over time.
Weed control would rely less (or never) on herbicides, but would use rotations,
plantiog dates and densities and mechanical controls more intensively.
Concern over soil is a major theme that runs through sustainable agriculture. It is
a research area that weaves throughout the community, especially the area of soil
organic matter. There is shockingly little quantifiably known about the contribution of soil organic matter to soil health, but the intuition and some qualitative
studies point to a major impact. Farmers for generations have known about the
descriptor, soil tilth, even if they used other language. Today, a growing group of
agriculturalists, who often talk about soil health, are trying to translate that term
through their research for their colleagues in the experiment station and on the
farm.
We offer this anthology on behalf of the several reviewers who have contributed
time, ideas, and energy to the process. A number of reviews are reprioted and we
thank the authors, journal editors, and publishers for permission to use them.
The breadth of titles, from science to fiction, represents our appreciation of

3

different ways of knowing. We each learn in different ways. Omissions of key
books are due to a variety of reasons, all valid yet inexcusable, and remain the
responsibility of the editors.

Gabriel Hegyes, Keiser College, Daytona Beach, Florida
Charles Francis, University of Nebraska, Lincoln, Nebraska

f\f\f\f\f\I\I\f\I\I\f)

National Online Resource Examples
NAUAFSIC
The Alternative Farming Systems Information Center (AFSIC) is one of 10 information centers
at the USDA National Agricultural Library. Room 304, NAL/ARS/USDA, 10301 Baltimore
Blvd., Beltsville, MD 20705-2351, (P) 301·504-6425, (t) 301·504·6409.
AFSIC E-mail:
afsiC@nal.usda.gov.
AFSIC Web page:
http://www.inform.umd.edulEdResfl'opicJAgrEnv/AitFarml
NAL Web page:
http://www.nalusda/gov
SAN/SARE

The Sustainable Agriculture Network (SAN) is a cooperative effort of university, government,
farm. business and non-profit organizations dedicated to the exchange of scientific and practical
information on sustainable agricultural systems. SAN is funded by the USDA's Sustainable
Agriculture Research and Education (SARE) program. SARE is a federal competitive grants
program with regional leadership and decision-making structures. SAN is the information
dissemination arm of SARE. Address for the SAN national coordinator is the same as for AFSIC.
Address for national SARE office is Room 3868 South Bldg., Ag Box 2223, Washington, DC
20250·2223, (P) 202-720·5203, (t) 202-720·6071.
SAN E-mail:
san@nalusda.gov
Web page: http://www.ces.ncsu.edu/san/
ATTRA
Appropriate Technology Transfer for Rural Areas (ATTRA) is the national sustainable agriculture information center which links people involved part- or full-time in commercial agriculture
to information and resources that will assist them in the development of sustainable farming
systems. ATTRA, P.O. Box 3657, Fayetteville, AR, 72702, (P) 800-346-9140.
E·mail:
askattra@ncatfyv.uark.edu
http://www.attra.org
Web page:
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Cba pter II

Intro duct ion

Thir d Roc k from the Sun:
Wh at is the Con diti on of Ear th?
Few topics in science and development generate as much discussion and
contro versy as the assessment of the curren t condition of the planet, and project
ions for
the near future. Every serious writer in this arena has access to similar
statistics,
and it is astounding to read the range of conclusions that is drawn from
an essentially similar data base. At one end of the spectrum are books such as
those published by Worldw atch Institute (e.g. State ofthe World, 1997, and others)
that
describe the disappearance of resources, biodiversity, and options for
the future.
At the other extrem e are The True State ofthe Planet (1995) and other
books
that urge more private ownership of resources and greater reliance on
the free
market economy. In each book, authors with convincing credentials presen
t compelling arguments and statistics to back them up. From this bewildering
array
and versions of the truth, how do we sort out the real condition of Earth?
In each case the truth appears to reflect the philosophy of the author(
s), and also
the vested interes t that their organization represents. We must ask ourselv
es,
"What is the motivation behind this book?" Does it represe nt a strong
commercial
interest? Who suppor ted the writing project, supplied the grants, or
published
the book? Is this an attemp t to create a best selling expose and market
a trade
book to the general public? In the two examples cited, State ofthe World
represe nts a voice for the environmental community, one that is commi
tted to
correcting past ills and seeking a sustainable path to development; conver
sely,
The True State ofthe Planet presents a strong case for the continued march
of the
status quo, a reliance on free markets and unbridled capitalism, and an
assumption that what is good for business makes for the commo n good. These
books are
described in the following reviews.
Along the spectrum betwee n the two extremes are found other descrip
tions of
global challenges and how they are being solved or ignored. Full House:
Reassessing the Earth's Population Carrying Capacity (1994), by Lester Brown
and
Hal Kane, again presents the perspective from Worldwatch Institute,
with focus
on resourc e security and declines in real production per capita. A Mome
nt on the
Earth (1995) describes a new wave of environmental thinking, optimis
tically
called 'ecorealism' or 'environmental optimi sm.'Gr egg Easterbrook describ
es
with eloquence the many problems caused by human habitation and popula
tion
growth , and presents his opinions on how the Earth and the resilience
of Nature
are causing those to heal. Specificimpacts of our food system are catalog
ued in
Enviro nmenta llmpac ts ofAgricultural Production Activities (1986) ,
with an indepth background given on conservation tillage, water and soil quality
, air and
noise pollution, and solid waste; author Larry Canter also provides emergi
ng
technology clusters that are being used to solve the negative impacts of
agriculNorth centra l Rellion al Sustai nable Allriculture Resear ch and Educa
tion Traini nll Prollr am
center for Sustai nable Apicu Itural System s, Univer sity ofNeb raskaLincol n
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ture. In Agriculture and Natural Resources - Planning for the Twenty-First
Century(1991), the results ofa strategic planning exercise for agriculture and
natural resources in the University of Wisconsin is described, including both the
process of the review and the background that led to the activity. Finally, Daniel
Hillel in Out ofthe Earth (1991) surveys problems and lessons from the past and
how these have created the challenges of the present.
Perhaps a desirable course of action for the thoughtful reader is best described by
Daniel Hillel. He describes the riclmess of our past, and how research continues
to add to our understanding of the natural environment and the impact of human
activities. From this strong foundation, he suggests serious action but not
pessimistic frenzy. His 'conditional optimism' is based on our human abilities to
analyze, learn, and make positive changes that will solve the root causes of
environmental problems rather than applying band-aids. Hillel contends that an
alternative future is not an option, but rather an essential pursuit. He asks only
when we will have the insight and the fortitude to start the process in serious.
With this series of reviews, we hope that you are stimulated to pursue your own
version of the truth. We challenge you to decide:

What is the condition of the Earth?
Charles Francis and Gabriel Hegyes

6
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State of the World
Lester R. Brown and others, yearly since 1984·
W.W. Norton, 500 Fifth Avenue, New York, NY, 10110.288 p, cloth $25.00, paper $13.95
What is the true state of the world? People concerned about global population, resource depletion, and environmental damage look forward to
this annual update on critical challenges. A comprehensive analysis ofnine to eleven issues each year,
this well-known publication is currently translated
into several major languages and sells hundreds of
thousands of copies each year. Extensive sales of the
book and its distribution to decision makers around
the globe make this one of the most inIIuential
publications currendy in print. Why the popularity
of this often critical assessment of our world's condition?
Published since 1984·as a "report on progress toward a sustainable society' from the Worldwatch
Institute, the State ofthe World has tried to answer many of the questions and concerns about the
fitness of the biosphere. Under the guidance of
Lester Brown, State ofthe World has been higWy
regarded over the years. An effective way of showing policy makers and activists salient environmental and food systems issues, the book series helps
point out practices and techniques to change negative circumstances into positive ones, and move us
closer to sustainable systems.
Over time, authors have included Brown, Christopher Flavin, Sandra Postel, Hal Kane, Anne Platte,
Linda Starke, Alan Durning, Jodi Jacobson, and
others from the Worldwatch group. Some of these
(Flavin - "Power Surge: Brown - "Who Will Feed
China: Postel - "Last Oasis: Brown and Kane"Full House: Durning - "How Much Is Enough?")
have expanded particular chapters into full length
books, very suitable for background discussion
groups or as class texts.
Chapters in the State ofthe World have covered
population and demography, urbanization, transportation, oceans (fisheries, water), conserving
soils, protecting forests, recycling, energy (sun and
wind, nuclear power, reducing dependence on oil),

food supplies (production and productivity, security), and global economics. The most recent edition
shows the wide range oftopics: change, history,
food, climate change, water strategies, freshwater
ecosystems, agricultural resources, bio-invasions,
infectious diseases, human rights and environmental
justice, sustainable industries, and "harnessing the
market for the environment.'
As a single volume, each book offers an overview of
timely suhjects which the editors from the
Worldwatch Institute feel are crucial to a sustainable society. Read individually, the articles serve as
an impressive glimpse at the dominant trends and
salient data surrounding the matters of sustainability. Viewed over the years, the State ofthe
World serves as a rich and robust source of facts,
trends, and disclosures. Each article includes extensive end notes and specific references.
Each volume begins with an overview chapter
("New World Order;' "Nature's Limits: "Thresholds of Change) and then moves to nine or ten key
areas of emphasis for that year. In these roomy and
very well written essays, Lester Brown takes the
opportunity to look at the big picture, at the state
of the world for that year. Generally, itis one of
human drama, pushing the environmental limits of
the biosphere. " ... The history of the next few decades will be defined by food, specifically by rising
prices of both oceanic and land-based food products, by a spreading politics of food scarcity, and by
an increasingly intense struggle to achieve a sustainable balance between food and people.' Given the
trends in the decline in grainland area, lack of irrigation growth, and declining fertilizer use, the
outlook is not good for increased food production
to match the pace of population pressures. Brown
does focus heavily on population, and he uses statistics well.
While he is often criticized as a doomsayer, Brown
offers specific examples of what countries are doing
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and economic futores, are examined in detail. The
loss of biodiversity, the impacts ofpoverty, the
challenges ofhealth, and the widening economic
differences between North and South have all come
under scrutiny. This annual expose ofproblems
rarely advocates the status quo; rather it identifies
key issues that limit our collective ability to achieve
a sustainable path toward global sustainability.

to deal with the real and serious issues of sustainable economics, population, climate, and energy.
With many diverse illustrations, he provides a
worthwhile and useful inventory ofpositive responses that fits a variety of cultores. He does not
depend on a singular, undefined response, the totally western world perspective of free-enterprise
solutions. When reading Brown, a confirmed capitalist could certainly see wonderful opportunities
and possibilities in the efforts of other countries.
With adaptation, many of these ideas, such as
bicycle-friendly transportation systems, wind
farms, limits ofpublic subsidies for large families,
could be used in the U.S. and other big, industrialized countries. The rest of the State ofthe World
will reinforce and provide many examples for these
first ideas.

This series is a work of scholarship and creativity. It
seems to break with the past by offering innovative,
tested ideas on how to deal with the key issues
leadiog to a sustainable society. It is distinguished
from similar books in that it offers many authors,
although they are in general agreement about the
precarious State ofthe World. It is well written
and edited-rich in tables and figures, and it is
marked by a very good reference section, almost
without equal in this type of book. There is a concern ofall the authors about the circumstances of
the world, and of the individual and cultural differences that shape particular responses.

Although many chapters tackle the most difficult
issues of our time -loss of farmland and fisheries
potential, excessive military spending, water and
air quality, the over-riding complications ofa
growing population - they invariably include
solutions and alternatives. In this way, State ofthe
World is far more than a catalog of global ills; in a
real sense, it is a rich catalog of creative approaches
to solve these problems.

This series is highly recommend, both as contemporary information and as reference material. Serious students and practitioners in development eagerly await the publication each year of State ofthe
World.

In addition to well known, highly publicized issues,
State of the World also looks at more obscure challenges. The case ofmountain peoples and other
indigenous groups, as well as their fragile ecologies

Reviewed by:

fimKing
University ofNebraska, Lincoln, NE
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The True State of the Planet
[First Review)
Ronald Bailey, Editor, 1995
The Free Press, 1230 Avenue of the Americas, New York, NY 10020. +72 p, paper $15.00
What is the true state of the planet? Since 198+, the
Worldwatch Institute under Lester Brown has tried
to answer this query with their series, State ofthe
World. They have been very successful in helping

with some of these authors and arguments, the
complete collection ofpapers is a valuable
supplement to the standard, environmental
bookshelf.

us see and attend to environmental issues.

Environmentalism for the 21st century, Bailey

But is there another, competing world view? Are
there additional perspectives and opinions on the
state of the planet? Should we hear them? Yes
indeed to all these questions. The True State ofthe
Planet extends another, not often heard, view of
the condition of the environment.

writes, is in need of revisitation because it is based

This is a commendable compendium of
conservative contemplation on our worldly
circumstances from the Com petitive Enterprise
Institute. Editor Ronald Bailey and "ten of the

laws and regulation, some of which, in turn impair

world's premier environmental researchers .. ."

present interesting and thought-provoking essays to
confront the voguish environmental movement.
Bailey and friends go beyond just challenging, they
specify vivid strategies and tactics for realizing their
visions.

Contributors include Bruce Ames and Lois Swirsky
Gold (The causes and prevention of cancer: the role
of environment), Terry L. Anderson (Water
options for the blue planet), Dennis T. Avery
(Saving the planet with pesticides: increasing food
supplies while preserving the earth's biodiversity),
Robert Balling, Jr. (Global Warming: messy
models, decent data, and pointless policy),
Nicholas Eberstadt (Population, food, and income:
global trends in the twentieth century), Stephen R.
Edwards (Conserving biodiversity: resources for
our future), Indur M. Goklany (Richer is cleaner:
long-term trends in global air quality), Kent
Jeffieys (Rescuing the oceans), Stephen Moore (The
coming age of abundance), Roger A. Sedjo
(Forests: conflicting signals), and Fred L. Smith, Jr
(Reappraising humanity's challenges, humanity's
opportunities). While readers may be acquainted

on a failure of theory - Malthusianism. This
error, combined with others, has led the world to
develop a series of"first-wave" responses to our
global environmental problems. These generally
have as a dominant theme, "top-down imposition of
the capacity of people to change their behaviors on
their own." Bailey provides an example, the
"deplorable state of global fisheries," whose
depletion stems from the "tragedy of the commons"
mentality.
He declares that "first-wave environmentalists fail
to realize that the problem lies in the commons,
not in the herdsmen. They (the first-wave
environmentalists) typically want to regulate the
herdsmen instead of abolishing the commons.
History shows that the better way to avoid the
tragedy of the commons is through privatizing
resources ownership." Thus, second-wave

environmentalists, those who argue that teclmology
can nourish the optimum solutions to the century's

environmental problems, "propose that private
owners, individual or groups, commercial or

noncommercial, offer the best defense against
environmental degradation."

These essays do not make a "doom and gloom"
book. Rather they beam with past environmental
and agricultural successes as models and hopes for
the future. Some examples: "today, humans beings
eat better, produce more, and consume more than
ever before in the past:" "modern high-yield
fuming is responsible for preserving a great deal of
the world's biodiversity:" "the expansion of
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American forests has been made possible by
improved tree-growing technology, the advent of
tree plantations, improved control over wildfire,
and the reversion ofmany agricultural lands,
especially in the South and East, to forests;' "the
idea that there is an epidemic ofhuman cancer
caused by synthetic industrial chemicals is mise;'
"richer is cleaner; anything that retards economic
growth also retards ultimate environmental
cleanup;' "drift nets, which indiscriminately net
and kill any species they entangle, are an example
of the inappropriate measures taken in the absence
ofproperty rights;' and "technological
improvements and advances in productivity have
continually outpaced our consumption ofnatural
resources and have led to the net creation ofmore
resources available to future generations."

arguments and economic words in this book. For
example, most authors in The True State ofthe
Planet assume that "a drop in price (of natural
resources) is a market signal of less, not more,

scarcity."
This is a stern and timely book. For example, in the
epilogue, Smith contrasts two breeds of
environmentalists - the alarmists (Brown,
Ehrlich) and the cornucopians (Simon, Cato
Institute). While The True State ofthe Planet
group does not see the catastrophes and
breakdowns forecast by the alarmists everywhere,
they admit to being positive and realistic. They feel
the problems of global warming, fresh water, air
pollution, the oceans, forests, population, agriculture and food, resources, synthetic and natural
chemicals, and biodiversity are concrete and
substantial, and solvable. There are constructive
and market oriented processes to solve these
significant environmental issues, and within the
approaches and idea in The True State ofthe
Planet, there are results that will allow us to
progress and extend humanity's environmental
wealth.

Most of the arguments presented are done with a
detailed seriousness and scads of statistics, charts,
and tables, all selected to show a unique
perspective. Nevertheless, the essays combine and
integrate in a generally readable fashion. While
some of the articles labor and drag, the
propositions are important, and the voices and

approaches add critical elements to the
environmental debate at this time.

Reviewed by:

Jim King

While Julian Simon is not an essayist in this crew,
he is the hand behind the extensive natural resource

University ofNebraska, lincoln, NE
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The True State of the Planet
[Second Review]
Ronald Bailey, Editor, 1995
The Free Press, 1230 Avenue of the Americas, New York, NY 10020. +72 p, paper $15.00
Green*wash: (gr-en-w"osh) -washers, washing, -washed I) the phenomenon of
socially and enviromnentally destructive
corporations attempting to preserve and
expand their markets by posing as friends of
the enviromnent and leaders in the struggle to
eradicate poverty. 2) Enviromnental
whitewash. 3) Hogwash'

some 21st Century chimer<>--controlaccess to
fundamental human needs like food, water and
livelihood to a new order of magnitude?
The reader is enveloped in a dervish of often lightly
documented assertions that would test the stamina
of the most ardent exegetist to rigorously refute.
One particularly nasty example is found in Dennis
Avery's essay, "Saving the Planet with Pesticides."
Praising Norman Borlaug and the Green
Revolution, Avery adds, "More recently, some
enviromnentalists, including biologist Paul Ehrlich
and Lester Brown, bave asked whether it was a
good idea to save 500 million people from famine."

Corporation, Transnational: Dominant
institution of the late twentieth century,
comparable to the medieval church or the
Roman legions of the First Century A.D.
Because it exists in the realm ofpure
abstraction (like money and the Holy Ghost), it
can give birth to its own parents.'

There is a relentless wall of information that is
carefully, and sometimes outrageously, aggregated
to support one denial after another that much is
wrong. Avery reasons that, "The UN's Food and
Agriculture Organization estimates that despite
progress, the number ofpeople with inadequate
diets increased in the past ten years, from 5+0
million to 580 million. Nonetheless, it should be
relatively easy to boost the vast majority over the
threshold ofhunger , since 90 percent of those with
inadequate diets are now within 10 percent of
having enough calories for good health" (Avery,
p. 50). Dare one ask the obvious: "So, why hasn't it
been done?"

The True State ofthe Planet is a greenwash of
psychedelic proportions. It is an ambitious addition
to the enviromnental counter-Reformation that the
right bas launched. Likewise, the book is a militant
apologia for the transnational benevolence of
corporate culture. One dizzying essay after another
misrepresents the gravity of issues like
overpopulation, loss of biological diversity, global
warming or pollution. Even more fantastic are the
free market solutions, which call for everything
from privatizing the oceans to conserve fisheries to
intensively furmmg only the most productive acres
on Earth. Not one author acknowledges the
colossal miliary commitment that would be
necessary to inflict these measures, let alone the
tyranny that would be needed to enforce them.
Would certain entities-nations, corporations, or

Then, there are the examples of improvements
over the years. "In the United States, sulfur dioxide
emissions per capita are down 60 percent from the
peak in 1920. Both particulate and carbon monoxide emissions per capita have declined more or less
continuously since World War II.. ." (Golklany, p.
3+0). What the author conveniently omits, and he
is not alone in this tactic, is that these positive
trends came about only because of the ability of
ordinary citizens through their govermnent and its
agencies to force industry to do the right thing.

'From Corporate Watch Homepage:
http://www.corpwatch.org/trac/greenwash/
greenwash.html
2Lapham, Lewis, H.) Economic
CorrectnesS', Harper's Magazine, February, 1997
/I,.
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Bailey divides the book into twelve sections: a
prologue by the editor; 10 essays; and an epilogue
by Fred L. Smith, the founder of the Competitive
Enterprise Institute, which commissioned this
work. The editor argues that on the first Earth Day,
the First Wave of the environmental movement
was launched. It brougbt a frenzy of concern, NGO
membership and environmental regulation. In the
Western world it scored some major successes:
cars run cleaner; smoke stacks billow scrubbed
smoke, air and water are cleaner. There were
important theoretical failures, however: global
fammes expected io the 1970s did not materialize
(but regional ones wrought plenty ofmisery);
Europe and North America were not deforested
(but much oftheir stands were homogenized); the
Earth is not warmiog according to the gloomy
models, and may be io fact cooliog (the developers
never daimed to be modeling for the short term);
and overpopulation is an unscientific and unlikely
scenario (but population shifts could do as much
damage). First Wave environmentalist dogma was
wrong because its Malthusian assumptions were
wrong. First Wave environmentalist practice
worked for a time, the argument continues, but the
infrastructure built for it is now applyiog pressure
on the last 10% of the problems, which makes the
benefits realized iocreasiogly expensive and
intrusive.

Simply by protecting their property-trees,
animals, fish, graziog areas, rivers-they
incidentally protect the Earth for the rest ofus."
The iovisible band of Adam Smith will protect our
Planet. This Second Wave will recognize that
iostead of" fighting about every last drop of 'toxic'
waste" it will grapple with a major threat to global
health, " ... indoor air pollution io the form of
smoke and carbon monoxide-the result of
burniog biofuels like wood and dung io houses io
the developing world ... ." (Bailey, p. 4)
To be fair, there are a couple of essays which are
quite penetrating io identifying problems,
challengiog unexamioed beliefs, or questioniog
powerful assumptions. These articles are: "Water
Options for the Blue Planet," which describes the
wasteful consumption habits of Americans, due
mostly to politics depressiog prices; "Rescuiog the
Oceans," that recounts the enormity of overfisbing
io the World's oceans. But, then the solutions snap
the reader back to the reality that this entire book
is, more than anything else, a call for corporate
hegemony which bases its legitimacy on
"eliminat[ing] the distinction between economic
and ecological values, to encourage iostitutions that
ensure the widest possible scope for human
valuation of environmental values." (Epilogue,
Smith, p. 382).

Reviewed by:

Clearly a Second Wave is needed, one that
" ...propose(s) that private owners, iodividualor
group, commercial or noncommercial, offer the
best defense agaiost environmental degradation.

Gabriel Hegyes
Keiser College, Daytona Beach, PI

12

~ FuTURE HORIZONS:
~ IlECENTLn'ERA.TUREINSUSTAINABLEAGRICULTURE

Full House: Reassessing the
Earth"s Population Carrying Capacity
Lester R. Brown and Hal Kane, 199+
W.W. Norton, 500 Fifth Avenue, New York, NY 10110. 261 p, paper $8.95
degradation are growing. The food problem is as
serious as the 1960s shortfalls, but the solution is
much less clear.

The debate over the limits to global agricultural
production has a long history. It is often cast as a
conflict of Cornucopians vs Malthusians, of
optimists and pessimists. Optimists point to
technological progress in intensive agriculture,
success in raising per capita food production, and
declining population growth rates. Pessimists stress
limits on arable land, diminishing returns to
fertilizer inputs, environmental degradation, and
the continuing momentum of still-increasing net
additions to global population growth. This recent
volume by Brown and Kane presents a powerful
case that we are indeed reaching limits. In this
context, the optimist/pessimist dichotomy appears
to avoid the real and immediate issue offeeding the
earth's growing population without doing
irreversible damage to its life support systems.

In fact, we are reaching global and regional
carrying capacities. This concept is anathema to
many economists, whose models imply infinite
expansion of carrying capacity through
technological innovation. But biophysical analyses
and the growing discipline of ecological economics
assert that the limits to carrying capacity are real.
Gilland (1979), for example, used biophysical
limits to derive a maximum global carrying
capacity ofabout 10 billion, close to the U.N.'s
medium variant population projection for the mid21st century. Regionally, limits on water and
arable land often impose more stringent
constraints, as in much of Asia. Brown and Kane
give us a detailed picture of the stresses on the
world food system as these limits are approached.

In the foreword, Brown describes his experience as
an agrirultural policy analyst working with the U.S.
Agency for International Development in India
during 1965. He describes how, when India faced a
drastic grain harvest shortfall, the immediate crisis
was met with massive U.S. food aid. To respond to
the long-term problem of inadequate food supplies,
he and Indian officials prepared a plan to double
production through introducing high-yield grain
varieties and expanding fertilizer use and irrigation.
The plan succeeded, but as grain harvest doubled
over the next three decades, so also did population.
Per capita consumption rose only slighdy. An extra
+50 million people were red by transforming India's
agrirulture, dramatically increasing fertilizer use
and irrigated area. But how, Brown asks, will India
feed a further 590 million additional people over
the next forty years? The "backlog" of easily
available agricultural techniques that existed in
1965 has already been used. No dramatic yieldboosting innovations are on the horizon, and
environmental problems with irrigation and soil

Population drives the issue. Overall population
growth rates are declining, but net annual additions
to population are at an all-time high and will not
decline much for decades. Ifwe were merely
discussing our response to environmental problems
created by present agricultural production, our task
would be more manageable. But a projected
increase ofat least 50% in world population (100%
for Africa), together with an inevitable increase in
per capita demand with economic growth, means
we must double present agricultural output over
the next forty years.
Brown and Kane review what this will mean for
major nations and for the world as a whole. They
survey evidence leading to several discouraging
conclusions: limits have already been reached or
exceeded in fisheries and grazing lands; there is
lillie scope for further expansion of harvested area;
soil erosion and degradation are widespread; large
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areas are characterized by water limits and
groundwater overdraft; and yield response to
additional fertilizer is decreasing. Based on this
evidence, they disagree with recent World Bank
projections of steadily increasing yields. After
steadily increasing since World War II, global grain
consumption per capita has declined during the last
decade. They conclude that we have reached a
turning point from a period of steady growth in
food consumption per capita to a much more
uncertain future.

Brown and Kane are not alone in their prediction of
supply limits. Hazell (1994), of the International
Food Policy Research Institute, reaches similar
conclusions; my own projections (Harris, 1995)
suggest a smaller, but still serious, shortfall of 250
million tons in 2025. Other analysts have been
more optimistic, assuming continuing yield
increases and reduced population growth. But we
must surely aclcnowledge the tremendous
ecological strains that will accompany further
doubling of global food output. In this context,
Brown and Kane's policy proposals are crucial.

Perhaps Brown and Kane place too much emphasis
on a decline in consumption per capita that may be
only temporary. In general, world food prices are
still stable or fulling, indicating that the slowdown
in growth is more a matter of demand than of
supply. If supply constraints were limiting food
availability, we would expect to see rising food
prices. With the possible exception of rice, this has
not occurred for major food grains. But if supply
constraints are not the explanation for the recent
slowdown, this by no means proves that they will
not be crucial in the near future.

Prominent among their recommendations is
population policy. By filling the "family planning
gap" - the lack of access to family planning
services because of inadequate funding - and by
improving literacy and women's education, we
might approach the United Nations Population
Fund's target of stabilizing world population at 7.8
billion by 2050. This would be crucial for relieving
demand pressures on agricultural supply. Lower
meat consumption could lead to a major reduction
in grain demand. On the supply side, Brown and
Kane emphasize increasing efficiency in water and
fertilizer use and in food distribution and storage.
Soil conservation and ecological restoration,
support for agricultural infrastructure, and
reversing the trend ofreduced funding for
agricultural research round out their agenda, along
with taxing fossil fuels to promote energy efficiency
and to reduce environmental damage to health and
agriculture. This menu contrasts with the panacea
of ever-increasing food output through high-input
technologies, the standby of agricultural
economics.

Full House offers projections of country and world
grain supply and demand through 2030 that
indicate a massive shortfall, around 500 million
tons. There is a good support for the assertion that
China and other major nations of Asia must soon
become big importers. Asia's population dynamics,
as well as their arable land and water limits, are
well defined. Only the most optimistic project that
Africa will not be a large net importer of grain
when the continent's population doubles. We take
as given that the United States is a major grain
exporter, but as U.S. population grows (to nearly
400 million in 2050 by recent Population
Reference Bureau assessment [Pollard, 1994]),
domestic demand will take a larger share of output.
Potential U.S. exports are not nearly sufficient to
fill the projected Asian and African deficits. Latin
America will be doing well to hold its own, and
more probably will be a net importer. In reality
world trade must balance, but for this to occur in
the Full House scenario would require a reversal of
the per capita consumption gains of the past four
decades. This could only occur through rising
prices, which would impose the harshest
constraints on the world's poorest people.

We hope the message in Full House will shatter the
complacency of those who assume that the future
will be like the past, with yield increases forever
compensating for population and environmental
problems. Once this is accepted, progress on the
specifics of population and food policy will be
possible.

Reviewed by:
Jonathan M. Harris
Global Development and Environment
lnstitute, TuIts University, Medford, MA
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A Moment on the Earth:
The Coming Age of Environmental Optimism
Gregg Easterbrook, 1995
Penguin Books, 375 Hudson Street, New York, NY 10014. 7+5 p, cloth $27.95
If you have found yourselffrustrated by the
environmental doomsayers and want to enliven
discussions with facts that dispute every angle they
put forth, this substantial text is for you. The
primary intention, as stated by the author, is to
present the new wave of environmental thinking
that he calls 'ecoreaIism.' This new script
"reconciles the ideals of environmentalism with the
observed facts of the natural world: Easterbrook
has not only written from a relatively unique
perspective, but accompanies his points with such
overwhelming numbers of examples that he
deserves credit for his painstaking work, even if you
consider yourself part of the environmental fanatics'
club.

chemicals relative to the catastrophic dusting by
just one large comet. Nature is forever changing,
accommodating, perhaps even becoming stronger
and better over time. Present day humans "moment
on the Earth" is the result of millions of years of
evolution, and the author is not hesitant to
announce our superiority to all creatures of the
Earth.
Section Two focuses on the specifics of current
ecological problems, broken into twenty-four
topical essays. In his coverage ofpopulation
pressures, Easterbrook begins with the sulfering of
the poorest Third World regions but quickly moves
to the theory that numbers ofpeople are not the
issue, but rather what any given habitat and society
can support. He has no patience for those who
desire to reduce the world's population just so that
individuals can have unadulterated views of open
expanses; with proper planning, the Earth can
support vastly more humans that it does at present.
"Nature might prefer some features of the
materialist life--putting most people in relatively
small urban areas, drawing most energy resources
from nonliving geologic strata, using high-yield
agriculture that produces society's food from
relatively restricted acreage--to scattering people
across the land in some romanticized
hunter-gatherer format."

The book tackles a long list of topics that are hot on
environmentalists' griddles such as population
growth, ozone depletion, acid rain, toxic wastes,
agrichemicals, petroleum-based energy, and
biodiversity. He reduces their seriousness through
success stories or through the healing of all in
Nature's time. With some regularity, the author
reminds the reader that he in no way condones the
harm that humans have wrought on Nature, but
simply asks us to note how much we have
improved on our behavior through conscious
decisions and the wise use of technology. A
common thread in his discussions is the more
powerful-than-human band of Nature that deals
more blows and greater forgiveness than can be
displayed by our petty actions. Extinction may not
be reversible, but most other conditions can be
rejuvenated with surprising speed.

The third section is an attempt to balance the
long-term perspective of Nature with the more
personal, brief viewpoints of the human scale. The
author begins with a compelling story of a sea
turtle hatchling, from birth in Florida to a journey
that spans thousands of miles to Africa, only to be
lured by some deep longing back to the exact spot
in Florida to reproduce. It is the story oflonging, of
life, or as Easterbrook states it, "the longing oflife
over matter, the most insistent force in all the
firmament." He proceeds to ask not only whether

Easterbrook divides the book into three sections.
The first explores how Nature and humans
compare in their e1fects on the Earth's problems:
for example, the intense construction of cities and
roads versus the general annihilation by glaciers, or
the ubiquitous, but gentle, nature of toxic
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humans, technology and Nature can be symbiotic,
but the much larger question: is there meaning to
life other than some chance accident of evolution?
Chaos theory dissolves under the focus of the
"complexity hypothesis' that proposes the function
oflife is to defY entropy. Intriguing topics follow
on how Nature changes itself, and what a New
Nature might be like. Easterbrook presents creative
visions of an end to predation by all, extinctions,
disease, killer comets, aging, and waste of the Sun's
energy. He ventures to the possible endlessness,
even, of the soul. Vegetarians will appreciate his
image of Eden, where no member fears another,
and the lamb lies down with the lion.

and expansion of that biosphere must be presumed
the central task in all the firmament."
I commend the author for a timely, relentless
challenge to overzealous emotional reactions to
human impact on the Earth. His viewpoints
stimulate thought and clarification ofpossibilities
for future work. The book's grand finale, however,
left me with a sense ofurging him beyond his
genetic limitations. Conquering our foes has been a
part of the male psyche since leopards stalked, and
conquering new Worlds through exploration and
war has dominated recent history. Science tells us
that the hormone testosterone makes males
relatively more aggressive than their female
counterparts. At this moment in time, on the
Earth, can we not allow for creative exploration
into other planets while focusing most of our
resources on living the absolute best on this one?
We may be highly evolved, but beware of the deep
urges that reflect our "central task." They may be
hormones talking.

A Moment on the Earth ends with a look at life
beyond the Earth. No evidence has been found for
such, and Easterbrook implies this means we must
somehow spread our life from this planet. "Human
intellect, flawed as it is, must until further notice
be stipulated as the foremost achievement so far
recorded by the whole of Nature." Nature in
entirety is "priceless' and "Earth's living biosphere
must be assumed the most important location in
the entirety of the cosmos. And the preservation

Reviewed by:
JeanaMyers
Partners in Agriculture Project, Durham, NC
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Environmental Impacts of Agricultural
Production Activities
Larry W. Canter, 1986
Lewis Publishers, 121 S Main Street, PO Drawer 519, Chelsea, MI 48118.382 p, cloth $49.95
'This book summarizes actual or relative environmental impacts resulting from present and
emerging agricultural production technologies. Its
objective is to provide information useful in
preventing or reducing environmental deterioration while allowing for needed future expansion
of agricultural production.

The contents are organized into seven chapters and
three appendices. Chapter 1 gives a brief
introduction. Chapter 2 smnmarizes agricultural
production trends, constraints to agricultural
production increases, and several emerging
agricultural technologies. Production constraints
particularly addressed are land use pressures, rising
energy and water prices, and conservation and

environmental improvement practices. Chapter 3
reviews case studies on the environmental impacts

of several agricultural practices such as
conservation tillage and organic farming_ Trends
and developments related to both nonirrigated and
irrigated croplands are included. Chapter 4
presents detailed information on the effects of
agricultural practices on the water and soil
environment. Soil and water impacts are identified,
models are given for their quantification, and
management and control are discussed. In Chapter
5 a similar format addresses air quality impacts,
and a smnmary of air pollution effects on
agriculture is inclnded. In Chapter 6 the same
topical headings of identification, quantification,
and management or mitigation are applied to noise.
Chapter 6 also contains a section dealing with the
identification, evaluation, and control of
agricultural solid waste impacts, Chapter 7
examines II emerging agricultural production
technological clusters, eight in crop production and
three in animal production, and provides a tradeoff analysis of each based on their anticipated
efficiencies and environmental impacts. Crop
production decision factors include land use

efficiency, natural resource use efficiency, and

environmental impacts relating to water quality,
erosion, land quality, air quality, noise, and solid
waste. Decision factors for animal agriculture
include feed efficiency, reproductive efficiency, and
environmental impacts similar to crop production
except for land quality and erosion. The trade-off
analysis identifies four crop production and two
animal production practices as being the most
promising. For crops these include plant genetic
engineering; water management; plant growth
regulation; and the soil-related cluster of soil
management, erosion control, and waste
utilization. In animal production, disease and pest
control along with improved reproductive capacity
rank highest.
Appendix A is a glossary of key agricultural terms
used in the book, and Appendix B is an annotated
bibliography of 118 pertinent references on
environmental impacts of agricultural practices. In
Appendix C the author has smnmarized the top
lines ofresearch identified for the II technological
clusters already described in Chapter 7.
The organization of the subject matter is probably
as appropriate and logical as any. However, the
subject matter on the impacts and management of
solid wastes in agriculture seems out ofplace, being
addressed in the same chapter as noise. Solid waste
is of sufficient importance to have merited a chapter

of its own. The book contains a wealth of
information extremely useful in any course dealing
with environmental effects of agricultural activities.
It also will be useful to researchers as a source of
baseline information and references. Most of the
data presented and references cited are from the
1970s and early 1980s through 1983.
Most chapters contain many tables of data or
descriptive information with some of the tables
being very detailed and lengthy (2-3 or more
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The book could serve as a basic texthook for
graduate level or upper level undergraduate
courses concerned with the environmental effects
of agricultural practices and activities. It also will
be useful as a reference for lower level
undergraduate courses but would require some
specific guidance and interpretation from lectures
or other sources to be used as the primary
textbook,

pages). The figures consist entirely of graphs, line
drawings, and flow charts, some of which are quite
complex. The general quality of reproduction of
the figures ranges from good to poor.
The process of identifying the most important
technology clusters and predicting their impact on
environmental problems as well as agricultural
productivity is an ongoing process. New
technology, government programs, or economics
can quickly interact with plant or animal
production systems to significandy change the
direction or severity of environmental impacts.
One may differ with the emphasis that has been
given or not given to a specific technology or its
potential impact, but such will always be a problem
when addressing environmental concerns.

Reviewed by:
Lou Greub
University of Wisconsin, River Falls, WI
Reprinted with permission fi-om journal of
AgronomicEducation 17(2):142.1988.
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Agr icul ture and Nat ura l Res our ces :
Plan ning for the Twe nty- firs t Cen tury
w. G. Haney and D.R. Pield, Editors, 1991
Westvi ew Press, 5500 Central Avenue, Boulde r, CO 80301. 193
p, paper $27.00
Haney and Field presen t elemen ts of the recent
strategi c plannin g effort for agricul ture and natural
resourc es in the Univers ity of Wiscon sin System
(UWS) . Their intentio n is to represe nt both the
plannin g process and the conten t driving the
plannin g process . The book is divided into three
parts. Part I summa rizes the basis for strategi c
plannin g; Part 2 is a compil ation of present ations
from a system wide kick-of f confere nce for the
strategi c plannin g process that was held circa 1989;
and Part 3 is a summa ry of the final
recomm endatio ns from the UWS strategi c plannin g
committee.

Environ ment: From Spare Time to Big Time";
Mark B. Lapping, "Rural Land and Natura l
Resour ces Manag ement" ; James J. Zuiches , "The
Viability of Rural Popula tions and Commu nities";
Mary E. Heltsle y, "It's in Someo ne Else's Backyard,
So Why Worry? Rural Youth and Rural Familie s";
and Russell W. Peterso n, "The Biosphere, Future
Genera tions, and the Univer sity." These nationa l
leaders were called upon to share their "individ ual
wisdom and collecti ve though t on the future of
agricul tural and natural resourc e educati on" with
UWS. They were to hdp "define goals and
strategies for meetin g the needs of the presen t and
adjustin g to the demand s of the future. "
Each chapter of Part 2 is distinct ively differen t in
style and present ation. Some are well docume nted,
others resemb le persona l stateme nts. Some clearly
address the strategi c needs of the Wiscon sin
system, others could have been comfor tably
present ed in any numbe r of other settings . Each
present er is confide nt in the veracity of his or her
assessm ent of the problem s and descrip tion of
necessa ry solution s. The challen ges for the future
are often linked more to cultivat ing organiz ational
will and purpose ful respons iveness than to dealing
with the uncerta inty of the future and the continu ed
efficacy of our historic al approac hes.
Paradox ical strains appear through out this section .
At times the papers simply reflect the basic tenets
of the land-gr ant mission and method s, then project
from that base to solution s for the future. Likewise,
the approp riatene ss of the curren t plannin g
environ ment as the basis for the project ed future
trends is general ly unques tioned. Alterna tives to
the existing trends are general ly not conside red.
For instance, a call to overco me the "blinde rs of
the past" is followe d by defmin g the purpos e of the
univers ity based on this new perspec tive to
"provid e solution s for people of the state"

In Chapte r I, Eugene P. Trani and Ruth C.
Robert son, UWS admini strators , establish the
UWS strategi c plannin g as an 18-mon th process of
gatheri ng inform ation, articula ting a vision for the
future, and establis hing goals and strategi es to meet
challenges for the next 20 to 30 years. The premise
is that involve ment of the system wide commu nity
in this process will generat e commi tment and
improv e future decision making . In the next
chapter , Haney and Field summa rize the insights of
the UWS strategi c plannin g steering commi ttee
into global environ mental and econom ic conditio ns
affecting Wiscon sin and the UWS. Further , they
review the critical issues of food safety and human
nutritio n; natural resourc es and the land ethic; and
rural people, commu nities, and quality of'Iife.
Eight present ers from the systemw ide confere nce
contrib ute to the environ mental scanning stage of
the strategi c plannin g process in Part 2. The
present ers and their topics include the following:
Charles Benbro ok, "Tappi ng the Full Potenti al of
Wisconsin's Human and Natural Resources"; M.
Ann Tutwil er, "The Interna tional Econom y: The
Next Thirty Years"; Duane Acker, "For 2020:
Trends and Issues in Agricul tural Produc tion and
Market ing"; John C. Gordon , "Forest ry and the
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(Zuiches). Nevertheless, there are occasional calls

6.
7.

for innovation. Tutwiler cites the need for

generalists, Acker suggests the relevance of
integrative research and teaching, Gordon wants to
relax the parsimony in thought and research, and
Russell proposes a new class of "professional
generalists, " but these are set in a context of the
need to accommodate the assumed futnre. Perhaps
the most significant conclusion to be derived from
this section is that indeed this is a time of paradox
for the land-grant system.

Within each of these are strategies and one to three
recommendations that are the substance of the
strategic plan. Many of the recommendations
continue traditional efforts, but there are
innovative recommendations as well. The one

glaring deficiency is alack of sensitivity to resource
limitations. It may be easier to describe activities
than to meet their requirements during a period of
diminishing resources.

A wide range ofalternative perspectives from
which to create informed visions of the futnre and
the associated novel organizational responses to
confront the paradox are missing from Part 2.
Gordon's substantive and focused suggestions for
the "invention and propagation oflandscape
science" are a higblight of this section. His are not
cliches, nor are they simply reporting the status
quo. Although intended for forestry and natural
resources in the UWS, Gordon's thoughts are also
widely applicable in scope for other disciplines and
land-grant universities. Russell's call for Colleges of
Integrated Studies and all they would entail may be
the single most dramatic departure from existing
approaches for traditional land-grant institntions,
such as the UWS, to consider.

Although when reading this volume one gets a
sense of invading the privacy of another institution's
most intimate processes, it is a laudable effort to
share that experience so that others can learn from
it. More timely publication would have enhanced
the value of the chapters in Part 2. The few tables
and the two figures are very basic, variable in
quality, and generally add little to the presentations. The material in this book may seem best
suited to the responsibilities of administrators, but
other faculty could benefit from reading the book.
Some of the ideas presented could be the basis of
personal decision making by faculty, independently
of an organizational planning effort. Or, if one is
called upon to participate in a strategic planning
activity, learning about the experience ofa
comparable organization could enhance one's
ability to contribute. The Wisconsin participants
believe that the translation to other conditions can
be easily made. This book also could be read with
advantage by those who are outside the land-grant
system, but concerned with its performance.

In the final chapter of the book, "Charting a Course
for 2020," seven goals for UWS agricultnral and
natural resource programs are presented:
I.

Provide the knowledge base to accommodate
rapid change.

2.

Prepare students for leadership in traditional
and emerging professions and as educated
citizens.

3.
4.
5.

Diversity by design.
implementation, flexibility, and planning.

Reviewed by:

L. E. Lanyon

Serve a broader public from an expanded
knowledge base.

Pennsylvania State

University~

University Park,

Provide integrated, holistic, and anticipatory

PA

educational service to Wisconsin.

Reprinted with permission nom theJournal of

Strengthen and augment collaborative
approaches.

Natural Resources and Lik Sciences Education
21:189-190. 1992.

20

FUTURE HORIZONS:
RecentLiterature in SustainableAgrlculture

Out of the Earth
D.J. Hillel, 1991
The Free Press, 866 Third Avenue, New York, NY 10022. 321 p, cloth $22.50
Hillel establishes his credentials for this work early
in the prologue of Section I. He has been an

Hillel's book can be read easily by the concerned
layperson and become a basis for action, but it has
special meaning to professionals in agriculture and
natural resources. Hillel is not a doomsayer; he is
someone whose feet are firmly anchored to the
Earth and whose discipline we share. His call is to
action, but not for more of the same nor pessimistic
frenzy.
He promotes a "conditional optimism" (p. 278) that
acknowledges and acts on the underlying causes of
our environmental problems. The condition is not
IF an alternative future can be created, but when we
will have the fortitude to start. I

academic, and a bureaucrat, is ever a scholar I but

perhaps most significantly for this, his latest book,
he is also an adventurer. Few academics or

bureaucrats can match the breadth of his experience,
particularly in the special environment of the desert.
Perhaps itis the challenges of survival in this
marginal environment for human habitation that
sensitized Hillel to the Earth and the human
condition in general. It seems that life at the
extremes of the human range can heighten the
feelings for all conditions. In the five sections of the
hook, Hillel first creates the philosophical and
teclmical foundation for the followiog surveys of
lessons from the past and the problems of the
present. He concludes the sometimes frustrating
accounts ofhuman affronts to Nature on an
optimistic note.

Hillel's major contribution is to ground us in the
riclmess of our past, to point out the conditions of
the day, and to challenge us to contemplate the
future. He demonstrates the relation of our
particular knowledge of soils, landscapes, and their
processes to the past and current problems. He
states the case to us. It is up to us to respond in our
own way. New perspectives from other biological
and physical sciences as well as new understandings
of individual cognition and community action are
accumulating each day. They are part of our
expanding set of tools. Hillel has brought us to the
forum. He has demonstrated how our teclmical
knowledge is relevant and hinted at the breadth of
perspective that is needed. Our response is the
future.'

Hillel's surveys of lessons from the past span the
settings of irrigated agriculture in the Near East, the
riverine environment of Egypt and the upland
agriculture of the Mediterranean. Among the
problems of the present, he describes saline seeps in
North America and Australia, the tension of flood
control along the Yellow River in China,
deforestation, the plight of Africa and the fate of
wetlands. Each description, whether oflesson or
problem, is captivating, with enough detail to
present each theme without long discourses to tax

Reviewed by:
L.E. Lanyon
Pennsylvania State University, University Park,

our attention. He weaves into the fabric of each

chapter his personal scholarship and illustrations of
his teclmical experience that support the breadth of
his perspective. Nevertheless, he seems to struggle
in those areas where most of us would do likewise.
When he tries to address the whole, rather than the
part (as in his descriptions of soil in Chapter 3), or
to look at Nature without valuing agricultural
productivity ("the substitution of one type of
vegetation for another may even be beneficial in the
long run provided the new landscape is more
productive: P: 62), he confronts the blinders that

PA

'"Cleverness has reached its limit. Wisdom

is now needed." (p, 270). "The problems of the time
call for greater humility and mutual respect." (p.
274)
'"The wisdom we need will not be found
ready-made in any single profession or
organization." (p. 274)

are ours.

North Central RePonal Sustainable Alrleulture Research and Edueadon Traininl Propam
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BeceutLiterature111 Sustalllable Agriculture
ChapterlII

Introduction

What is Sustainable Agriculture?
Alternative Agriculture (National Research Council, 1988) provided a degree of
national legitimacy to what we often call today 'sustainable agriculture: Yet one
of the most frequent questions still posed by speakers, at workshops, and addressed in chapter introductions, is "What is sustainable agriculture?" Numerous
reasons for this confusion have been advanced from many quarters:
• "This is a philosophy and set of goals, not a way to farm."
• "Sustainable agriculture is a new name for organic farming."

• "I'm already sustainable, or I would not be in business."
• "You're suggesting that what I've been doing is unsustainable!"
• "If we can't deline sustainable agriculture, can we research it?"
The scholarship reviewed in this section provides only a flavor of the wide
opinions abroad on sustainable agriculture. Someone in the U.K. recendy
declared that they had catalogued over 800 published definitions of "sustainable
agriculture" (source unknown). In the comprehensive reviews of the subject,
primarily in multi-authored edited books, there is a plethora of definitions.
Examples here are Sustainable Agricultural Systems (1990) by Edwards et al.,
Altemative Agriculture (1989) from the National Research Council, Sustainable
Agriculture in Temperate Zones (1990) by Francis et al., and Sustainable
Agriculture Systems (199+) by Hatfleld and Karlen. In this wide array of opinions
we begin to feel the pulse of the research, the education, and the farming
communities about an important topic and its emerging meaning to people
involved in our long-term food supply.
The collection of papers edited by Clive Edwards and colleagues represents the
output of one of the first international conferences held in the U. S. on sustainable
agriculture. Chapters dealt with historical roots, as well as current practices in
alternative farming systems. Economics, political decisions, and ecological
dimensions of innovative systems were included. Published by the Soil & Water
Conservation Society, this book in its fourth printing is the best selling tide in
their organization's history. Similar in scope is the book edited by Charles
Francis, Cornelia Buder Flora, and Larry King, a multi-authored volume that is
more focused on temperate region agriculture. The recent book edited by Jerry
Hatfleld and Doug Karlen brings our understanding closer to the present. A
remarkable overlap of authors among these books indicates to some extent the
narrow base of academic support for what appears to be an emerging paradigm
for agriculture and food system.
Another closely related genre that has been more accepted in academia is
"agroecology," or the so-called marriage of agriculture and ecology. Since the
first edition of Miguel Altieri's book Agroecology: The Sdentilic Basisof
North central Reponal SustalnableApiculture Researeh and Education Traininl Prop1Ull
centerfor SustaInable Apicultural Systems, University ofNebraska-Uncoln
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Alternative Agriculture (1987), there has been an expanding interest in
universities and other post-graduate learning centers in the whole realm of
practical ecology as applied to food production systems. Three books in 1990
(Gliessman, Carroll et al., and Tivy) all dealt with the interface of production
systems and the environment. The publication of a new and greatly revised
edition of Miguel Altieri's book Agroecology, The Science ofSustainable
Agriculture (1995) and the publication of a teaching textbook by Steve Gliessman
provide ample resources for the creative instructor in this arena. Gliessman's
Agroecology: EcolOgicalPrinciples in Sustainable Agriculture (1998), is a new
text already proven successful in the classroom at the University of California Santa Cruz. Add to these such standard academic treatments as Crop Ecology
(Loomis and Connor, 1992) and Crop Evolution, Adaptation and Yield (Evans,
1993), and we recognize a rich reference and resource base for preparing course
material and background reading for undergraduate and graduate students in this
area (the latter two books were not reviewed here).
Two books add international flavor to what is mostly a compendium of U.S.
based writers describing alternatives in North America. From the Ground Up:
Rethinking Industrial Agriculture (1993) provides a comprehensive overview,
from a team of international experts, of the current directions in development
and how those streams should change. Toward Sustainability: a Plan for
Collaborative Research on Agriculture and Natural Resources (1991) outlines an
approach envisioned within the USAID-fmanced Collaborative Research Support
Program for a multi-site effort in participatory development in Third World
countries. These critiques challenge mainstream and conventional farming and
provide points of departure for why strong feelings remain in some quarters
about this new "bandwagon approach" that is "unlikely to really solve the world's
food problems."
"Why Green Ideas Raise a Red Flag" (1993) is reprinted from a Cornell University newsletter; Judy Green quotes a number of practical questions from producers about what this "sustainable agriculture" really means to them. Why does
the "s-word" make people so defensive, she asks. Finally, William Lockeretz'
1988 article "Open Questions in Sustainable Agriculture" presents a series of
challenges that remain relevant today. What is this concept, and why is there so
much debate? We leave the challenge with the reader. In fact, the most important
definition is the one that you personally carry around. That is the one that you
will make operational! Perhaps this section will help.

Charles Francis and Gabriel Hegyes
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Sustainable Agricultural Systems
C.A. Edwards, R. Lal, P. Madden R.H. Miller and G. House, Editors, 1990
Proceedings, 1988 International Conference on Sustainable Agricultural Systems, Ohio State U.
Soil and Water Conservation Society, 7515 NE Ankeny Rd, Ankeny, IA 50021.696 p, cloth $69.95

This book contains a wealth of information from a
global perspective on the status, problems and
needs of sustainable agriculture from nearly a
decade ago. It is interesting to see the vast changes
that have taken place since this conference. For
example, nearly all authors of the 40 papers give
their definition of sustainable agriculture. Most of
us are beyond that stage now. Also, the
terminology has changed significantly. There is no
mention of quality oflife but rather a frequent use
of LISA (low input sustainable agriculture). Thus it
is more a reference item than a text book on the
subject. This does not diminish its importance, but
simply defmes and limits how it can be used. The
reference lists associated with each chapter alone
serve as a valuable benchmark of known literature
at that time for each topic addressed.
The conference was organized in six sections. The
"Overview' includes the history of sustainable
agriculture. In the opening chapter, Richard
Harwood discusses biodynamic and organic systems
as well as the green revolution. The next chapter
furthers the global view of sustainability and
challenges us to develop linkages that span the
developed and developing countries for our mutual
benefit. The goals and roles of the International
Centers are reviewed with a sustainable focus and
then a similar assessment of USDA's involvement
with sustainable agriculture is given. The focus
changes to society's stake in sustainability in
Charles Benbrook's paper and he prophetically said
that sustainable agriculture adoption may come by
necessity as government programs end. The late
Robert Rodale challenged us with a view that the
problems of that time were opportunities for leadership, and he certainly demonstrated that at the
Rodale Research Center until his untimely death.
The "Components of Sustainable Agriculture'
comprise the second section of this volume. The

nine chapters are rather straight forward in their
coverage of topics such as soil nutrition, crop
rotations, bioteclmology, pest management, weed
management, pasture management, conservation

tillage. All are written by experts in their fields and
thus very credible. One of the most interesting
comments in this section was by entomologists
John Luna and Garfield House who wrote the IPM
chapter and observed, "Sustainable agriculture is
not merely a collection of discrete farming
practices, but is a vision of the future. Its success
ultimately depends upon our willingness to accept
and implement a new philosophy of agricultural
production."
Next follows the "Importance of Integration'
section, the shortest, with interesting papers from
German and Dutch farming systems. Then we
move to "Sustainable Tropical Systems' and very
interesting papers from China, Africa, India and
Latin America. Not surprisingly, the scope of these
titles often exceeded what the authors delivered but
they give an adequate overview of the situation for
their respective country or continent. The role of
perennial crops, especially tree crops, in Latin
America was particularly insightful and well documented with systems that work in the humid
tropics. The story of India's goal to increase
production and keep up with population growth
illustrates the wonderful success of the green revolution as there was wide adoption ofhigh yielding
varieties, irrigation and fertilizers. However, they
now realize that the future increases must come
from less intensive input systems and there numer-

ous agricultural researchers have a golden opportunity to move to a new level of sustainability.
"Policy Development:" included papers with a
review of the LISA program of the USDA and
several economic perspectives ofsustainability. The
most unique paper in this section was the one that
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must not become just another "technological fix" to
the problems of agriculture today but rather it
must satisfy the needs of both the present and
future generations. He rightly points out a dramatic
change at the land grant universities. For years,
they operated on the premise that said, in effect,
"Listen - we are speaking." Now the tide has
turned and we need to hear them say, "Speak - we
are listening," or more likely, "Let us sit down and
talk together." And this is happening with many
universities, foundations, non-govermnental groups
and others as new alliances are formed to help
frame the questions on sustainability that need to be
asked as we move to the new millennium.

illustrated the sustainability of compound and
household fuming in African agriculture. These
systems fully illustrate the use of indigenous
knowledge in traditional production systems. The
last section on "Improved Ecological Impacts" of
sustainable agriculture dealt more with the parts of
the systems (nutrition, water, microbial life and
human health) than the bigger picture the term
'ecological" suggests. However, the chapter on
rural landscape defined that concept as it clearly
relates to sustainable agriculture and also highlighted the great utility that landscape ecology has
to assess ecological sustainability. The last chapter
is one of the most intriguing of the book because it
is written by a non-agriculturalist. Stephen
Viederman, a historian, gave a very insightful
critique ofhow he sees sustainable agriculture and
in particular how he sees our level of commitment
to it. He emphasizes that sustainable agriculture

Reviewed by:

JerryDoll
University of Wisconsin, Medison, WI
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Agroecology: Researching the Ecological Basis
for Sustainable Agriculture
Stephen R. Gliessman, Editor, 1990
Springer-Verlag, 175 Fifth Avenue, New York, NY 10010. 380p, cloth $89.00

Agroecology
[First Review]
C. Ronald Carroll, John H. Vandermeer, and Peter M_ Rosset, Editors, 1990
McGraw-Hill, 11 West 19th St, New York, NY 10011. 6+1 p, cloth $89.95

Agricultural Ecology
Joy Tivy, 1990
Longman Scientific and Technical, Harlow, Essex, England (co-published in the United States with John Wiley
& Sons, 605 Third St, New York, NY 10158). 288 p, paper $34.95
(page 8). Therefore, the field sbould involve "the
integration of ecological and cultural knowledge"
(page 10)_ The purposes of the second book
(Carroll et al.) are more modest: to provide an
overview and introduction to agroecology and "a
critical attitude with regard to both the scientific
and sociopolitical aspects" ofagroecology (page xii,
Preface). At the other end of the spectrum, Tivy
does not claim to be either comprehensive or
definitive, but merely hopes to interest "students of
whatever agricultural and/ or environmental
persuasion" (page v, Preface),

Agroecology is still at the stage in which authors
and editors feel obliged to define what it is before
they talk about it. The three books reviewed here
all attempt to delimit agroecology or give an
overview ofits major topics. The common ground
of definitions is the fusion of ecology with the
agrirultural sciences. This allows ecological
methods and theoretical insights, often developed
with non-economic species occurring in natural
communities, to be applied to agrirultural
phenomena. Frequently, agroecology is assumed to
be strongly linked to sustainable agrirulture.
Agroecology is supposed to be the science that will
provide the knowledge required to achieve and
quantify agncultural sustainability. Looking at these
three books together helps us identify what
agroecology can deliver, beyond promise, and what
is missing from current conceptions. These
questions are important if agroecology truly is the
scientific base from which to make agrirulture
more sustainable.

The first two books continue a style of agroecology
that began, according to Gliessman, with Cox and
Atkins's 1979 book Agricultural Ecology. Both
books include a section on the biological or ecological principles underpinning agriculture and
examples of specific management problems that
call for an agroecological approach. Carroll et al.
includes a section on agricultural research, plus
background material on the history, geography,
sociology, and environmental impacts of agriculture. Tivy has much less background material and
dives immediately into components ofagroecosystems and agrirulture in speciflc climatic zones.

The first book (Gliessman) is the most ambitious.
The editor believes that the challenge for agroecology (and this book) is to "find a research
approach that consciously reflects the nature of
agrirulture as the coevolution between culture and
environment, both in the past and the present"
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A strength of both Gliessman and Carroll et al. is
that they integrate contemporary ecological work
and agriroltural production sciences with discussions of the environmental effects ofagricultural
processes. Both books have fine examples of the
kinds of contributions agroecology can make. In
contrast, the failure to merge ecology, agriroltural

of whether it can be a single field or the "research
approach" Gliessman hopes to establish, or merely
a gathering oftopics related to agriculture.
There is a fundamental confusion in both Gliessman
and Carroll et al. about how humans should be
included in agroecological analyses. The vision of
agroecology promoted by Gliessman is "more than
just ecology applied to agriculture." It takes on a
cultural perspective as it expands to include humans and their impacts on agricultural environments (page 369). The possibility oflinking the
study of social forces and environmental processes
is immensely excitiog. Gliessman, Carroll et al.,

sciences, and environmental science is a serious

flaw ofTivy's book, reducing it to little more than
a general introduction to worldwide agricultural
production. Tivy ignores severe environmental
problems until the final chapter, "Agriculture and
the Environment." For example, on page 89 she
describes "waste" ofnutrients as a problem merely
because ofreduced efficiency of fertilizer use and
lowered productivity, with no mention of the

and their contributors deserve credit for recog-

nizing critical social causes of agrirolturally related
environmental degradation. But, there is a wide
gap hetween recognizing and analyzing.

environmental consequences of those "wasted"

nutrients ending up in the wrong places.

Human culture requires very different methods of
analysis than ecological phenomena. Ecology's
methods were designed to study organic processes
and the behavior of organisms that lack most forms
of intentionality. Human capacity for intentional
action-s-our abilities to use indirect strategies, to
learn from mistakes, to delay gratification, to
persuade others to work collectively-imposes a
layer of complexity that is qualitatively different
from that of the naturally occurring societies that
ecological methods can study. The mechanism of
reproductive advantage that explains much animal
behavior is lacking in human societies. This means
that human behavior and the behavior of animal
populations require fundamentally different types
of explanation (for a full discussion of differences in
types of explanation, see Jon Elster, 1983, Explaining Technical Change, Cambridge, Cambridge University Press).

Tivy's view of agroecology is excessively
constricted, but the catholic perspective of
Gliessman and Carroll et al. has its own problems.
Both books have a very broad scope, ranging from
the technical details of intercropping to social
relations ofagriculture. Such opermess is
refreshing---ecologists and agronomists have too
frequently shunned the social implications of their
scienee--but it needs to be coupled with more
discrimination than is evident in these books for
agroecology to have coherence and direction.
Lack of focus crops up especially in Parts I and +of
Carroll et al. For example, only one of the four
chapters in Part +, "On Agriroltural Research,"
deals specifically with agroecology. Although some
individual papers in these parts are interestiog and
well written, the extraneous material bogs down

the treatment ofrelevant topics. The fuzzy focus
also leads the editors and authors ofboth Gliessman
and Carroll et al. to include social problems that
agroecology cannot reasonably address e.g., "the
agroecological approach focuses on the system as a
whole with an eye toward the multiple goals of
productivity, profitability, reduced uncertainty and
vulnerability, equity, protection of the health of

This tension over whether the study of human
societies should be part of agroecology pervades
both books. There is almost no social analysis (i.e.,
explanations of why people and societies behave as
they do). This is hardly necessary for most of the
topics considered, yet many of the authors seem
uncomfortable with its lack. For example, the final
sentence of a chapter about whether polycultures

producers and consumers, environmental

protection, and long-term sustainability and
flexibility" (Levins and Vandermeer, page 3+2 in
Carroll et al.). These are all worthwhile goals, but
some are in the realm ofpolitics and social sciences,
not intrinsic to agroecology. Including such a
diversity of disciplines and hence methods under
the heading ofagroecology passes over the question

have lower insect pest densities reads, "A socio-

economic perspective should parallel the biotechnical investigations" (Altieri et aI., page 80 in
Gliessman). Yes, but this is outside the domain of
agroecology.
The social analysis that does get in is problematic.
For example, in one paper the traditional or
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"precapitalist" farmer is assumed always to be
"rational and efficient" and "intelligent and
reflective" (Oeo and Swanson, pages 586·587 in
Carroll et al.). These assumptions spring from
particular political interpretations of events and
motives, most evident and obtrusive in Part 4 of
Carroll et al. Deo and Swanson's chapter on
agricultural research in developing countries is
especially loaded with political code words,
questionable assumptions, and imputations of
conspiracy to oppress the Third World. Their
arguments may well be true, but they bave no
special relevance to agroecology.

(by Pimentel, Oazhong, and Giampietro) appears
in almost exactly the same form in botb volumes,
with no note that it bas been published twice. The
papers in Gliessman's book are uneven in their
level of detail. A few are quite superficial, while
others are excessively detailed. In both books, some
papers bave few ecological concepts, or the
"agroecological" overview draws little from ecology
that is not already entrenched in the agricultural
approach to a topic. How much ofagroecology is
Simply claiming and renaming fields that are
moving along quite well without an explicit
infusion of ecology?

An additional problem marring several articles in
the first two books is a level of abstraction that is
excessive for qualitative or speculative
relationships. Sometimes this is manifest in
inappropriate theorizing and use ofmathematics
and sometimes in allowing data collection
technology to take precedence over common sense
and direct observation. For example, "visual
symptoms should not be ignored" in detecting crop
water deficits or selecting drought-resistant
genotypes, but they are discussed after multiple
paragraphs on the pressure chamber, acoustic
emissions, and the infrared thermometer (Hall,
page 221 in Carroll et al.). As another example,
the factors for deciding which crop to plant in an
area include soil protection and buildup, indirect
contributions to pest control, and microclimatic
effects; excluded are such obvious things as soil
types and wbat farmers bave experience cultivating
(Levins and Vandermeer in Carroll et al.),

All three books bave frequent misspelled or
inaccurate references, and errors in figures, graphs,
and equation notation (e.g., Vandermeer redefines
parameters within the equations on pages 354--355
in Carroll et al.). These distract readers from the
real contributions of the first two books, but the
level of these kinds of errors is no higher than is
common in recent technical books on agriculture.
In contrast, Tivy's book contains an unacceptable
number of errors due to sloppy editing. Almost
every species list bas at least one wrong genus or
species. This is more troubling than common
typographic errors because the whole point of
scientific nomenclature is to provide a consistent,
internationally recognized system. Common and
chemical names also do not fare well: triticale
becomes "tricale" (page 13); and 2,4--0 appears as
"2.+0" (page 229). There are far too many figures
and tables, often more than one per page and
almost always taken from other publications. Borrowed figures and tables often contain excessive
abbreviations, lack sufficient explanation in the
text, or are inappropriate to illustrate the point
they are supposed to show.

A final conceptual problem evident in the Gliessman book is the relegation of agroecology to
systems ecology ... with generalizations about the
whole field that are only true for systems studies.
For example, "through the application of ecological
concepts and principles to the design and management of agricultural systems, a holistic perspective
is established" (page 367). Much work in agroecology, including research reported in this book, is not
holistic at all. It could be argued that ecology's
concepts and principles are least well developed for
whole systems, so that this may not be the most
fruitful area for combining ecology and agriculture.

There also are too many factual errors in Tivy's
book. For example, we learn that the three major
grains are maize, sorghum, and millet (page 1+)
rather than wheat, rice, and maize; that typical
C/N ratios for organic matter in cultivated and
unmanaged soils are 1: 12 and I :20 (page 65) rather
than 12: 1 and 20: I; that grass productivity data for
rangeland are unavailable (page 126); that livestock
playa relatively minor part in dry-farming
agriculture except in South Australia (page 200);
and that the use ofzero tillage in the U.S. is for

There are other more specific problems in the first
two books. They are priced out of range for
textbooks or most personal libraries. One article
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seeding maize into a ley (page 231). The book is
riddled with problems like these. Having this many
errors interferes with the basic trustworthiness an
author must establish for a book to be useful. An
additional problem is Tivy's reliance on outdated
references, which is egregious in such a rapidly
expanding field. I found only 5 percent of the 565
total references to be later than 1985.

ofhis book, Gliessman argues for an "interface"
between our understanding of ecosystem processes
and the social, economic, and political systems
within which agroecosystems function. We need a
better understanding of what will comprise that
interface, with the clear recognition that ecology's
present methods cannot be used to analyze human
social phenomena.

In sum, these three books are disappointing. There
is no question that ecology and agrirultural sciences
can be mutually beneficial. The failure of
agrirulturists and ecologists of the last half century
to work in collaboration has been detrimental
because theoretical work in ecology generally has
not been matched in agrirultural sciences and
because agrirultural systems can provide a
controlled environment for testing and refining
these theories. The first two books have moments
of insight in which ecological methods are used to
test and explain why some observed phenomenon
occurs, then to suggest improvements in agricultural systems. But the theme ofagroecology's
unique assets is not sustained clearly enough
through the chapters.

Given its constituent sciences, agroecology's most
meaningful contribution probably will be toward
understanding the interactions of various agrirultural processes with the biological and physical
environments. Applying ecological methods to
agrirultural systems promises to give useful results,
but we will meet this challenge faster if we prune
back the aims ofagroecology to understanding what
makes the tangible aspects ofagrirultural systems
work, rather than trying to tackle cultural systems
as well. Agroecology would benefit if we could be
content with "just ecology applied to agrirulture"-not a goal to belittle.

Reviewed by:
Molly D. Anderson
School ofNutrition, Tufts University,
Medford, MA

Some of the authors in Carroll et al. (e.g., Weiner;
Power and Kareiva) have considered precisely what
ecology can contribute to their particular fields of
expertise. At agroecology' s incipient stage, this is a
useful exercise; it needs to be done for the field as a
whole, as well as for subtopics. In the final chapter

Reprinted with permission Ji-om the American
Journal ofAlternative Agriculture 6:40-42.
1991.
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Agroecology
[Second Review]
C. Ronald Carroll, John H. Vandermeer, and Peter M. Rosset, Editors, 1990
McGraw-Hill Publishing Company, II W 19th St, New York, NY 10011. 64-1 p, cloth $89.95

AgroecoJogy is a multidisciplinary book which
attempts to integrate information from agriculture,
ecology, anthropology, and rural sociology. Due to
the diversity of topics included, the book consists of
23 chapters authored or coauthored by 32 different
professionals. The book is organized into four
sections: "General Background to Agroecology,"
"Ecological Background to Agroecology," "Some
Management Questions," and "On Agriculture
Research."
The "General Background to Agroecology" section
consists of six chapters dealing with world hunger,
climate and geography of agriculture, origin of
agriculture, and social relations, energy use, and
ecological impact ofmodern agricultural systems.
Although all these chapters make interesting
reading, the chapter on energy use is outstanding
and discusses an important issue often neglected.
The authors have determined that between 1700 and
1983 energy use per hectare increased fifteenfold
while yields increased 3.5 times. I did fmd the
portion of the chapter on climate describing
atmosphere circulation and physical principles to be
tedious reading due to the detailed nature of the
information presented.
The "Ecological Background to Agroecology" section
contains six chapters dealing with crop physiology
(light, water, and temperature), population
ecology, disease and insect dynamics, beneficial soil
organisms, and the broader ecological community.
The third section entitled "Some Management
Questions" has seven chapters on interfaces with
natural areas, nitrogen, integrated pest management, nutrition and agricultural change, intercropping, and genetic resources. These two sections
provide a good general discussion of the very diverse
topics included. Faculty and students specializing in

these areas are likely to fmd the discussions to be
very general, while students not specializing in these
areas will find some of the chapters to be diflicult
reading.
The last section "On Agricultural Research" has four
chapters dealing with reasons to study traditional
agriculture, agricultural research in developed and
developing countries, and a case study on hybrid
corn (Zea mays L.) to illustrate the political economy of agricultural research. These chapters are
very thought provoking, and in general are very
critical of the direction of agricultural research. I
find these chapters to very eloquently demonstrate
the limitations and problems of present research
efforts. However, I also find them to be very biased
as little discussion of the positive results evolving
from research efforts is included. The case study on
hybrid corn has many technical errors and takes
previous research results out of context. The
author's view that heterosis does not exist and that
corn breeding of hybrids rather than mass selection
is used today solely due to private industry's profit
potential is not consistent with the bulk ofgenetic
research findings. The unbalanced presentation in
chapters in this section reduces the effectiveness of
criticisms presented, and could lead to incorrect
information transfer to those with limited
agricultural research experience.
The effort to draw upon the expertise of many
professionals in this book is both its major strength
and weakness, The large quantity of multidisciplinary information makes it a valuable reference
book for upper level courses in agriculture, especially those that deal with agriculture in tropical
countries. Each chapter has an extensive list of
references adding to its value as a reference. However, the multiauthor, multidisciplinary approach
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also leads to a lack of continuity, and non-uniform
complexity, writing style, and philosophical
perspective across chapters limiting its usefulness as
a textbook. The biased nature of the information
presented in tbe last section ("On Agricultural
Research") is also a serious liability of this book.

Reviewed by
Stephen C. Mssoa
UnivenityofNebraska, Lincoln, NE
Reprinted withpermission Irom theJournal of
Agronomic Education 20:58-59. 1991.
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Agroecology: The Science of Sustainable Agriculture
Miguel Angel Altieri, 1995 (2nd edition)
Westview Press, 5500 Central Avenue; Boulder, CO 80301-2877.433 p, paper $26.00
This revised edition of Agroecology brings together
many ecological concepts as they apply to agriculture with the hope that readers will be able to
open new doors to management options that fit with
the ohjectives of a truly sustainable agriculture. The
book is based on the premise that "modern" agriculture is no longer appropriate in an enviromnentally
troubled and energy-poor era. Movement toward a
self-sustaining, resource-conserving, energy-e1licient, economically viable, and socially acceptable
agriculture, i.e., sustainable agriculture, is needed.

rich with information from other countries, and this
focus is found in many other chapters as well. The
role and function of non-govermnental organizations
(NGOs) in Latio American rural development programs illustrate a way agricultural development can
be done with little govermnent intervention and
with less system disturbance than is often the case
with larger govermnent or International Center
directed development efforts. Altieri draws on his
own initial experience as a graduate student and
scientist to provide this focus.

Knowing that many do not understand the term
agroecology, Altieri delioes it in the first chapter as
" ... an approach that integrates the ideas and
methods of several subflelds, rather than as a specific
discipline. It has roots in the agricultural sciences, in

The work uses tables and figures to present key
ideas and definitions. For example, the terms

the envirorunental movement, in ecology, in the

analysis of indigenous agroecosystems, and in rural
development studies." The focus is naturally more
on the system than on targeted or single-discipline
research. Agroecology, says Altieri, is really a
different approach to agricultural development because it is based on broader philosophical premises
than conventional agriculture. It may not reject the
dominant premises oftoday. However, it tempers
them with additional ways ofunderstanding farming
and how we might carry out rural change. Agroecology fits well with the technological issues that
need more enviromnentally sensitive agricultural
practices. While a young discipline that has raised
more questions than solutions, agroecology has
widened the discourse on sustainable agriculture.
The uniqueness of this work is the incorporation of
traditional farming systems from developing
countries, particularly Latio America, into the
chapters with the hope that we can learn from these
less modified systems what we might adapt to our
more intensive, less diversified systems to enhance

sustainability. Chapters such as "Polyculture
Cropping Systems' and" Agroforestry Systems' are

atomism and holism, universalism and contex-

tualism, objectivism and subjectivism and monism
and pluralism are defined in a table that makes it
easy to compare and ponder the differences. A
figure in chapter 5 gives the objectives, processes,
and methods that comprise a Model Sustainable
Agroecosystem that makes it easy to capture the
concepts at each phase of sustainability.
Other times a simple list of key concepts is provided. This is the case for the basic principles that
relate to the structure and firoction of agroecosystems. These principles embody the idea that
agricultural intensification will reach a point of no
return. "How much longer humans can keep increasing the magnitude ofnature's subsidy without

depletiog natural resources and causing further
environmental degradation is uncertain. Before
discovering this critical point through unfortuoate
experience, one must endeavor to design agroecosystems that compare in stability and productivity
with natural ecosystems. This is the driving force of
agroecology."
At times chapters repeat ideas and details already
covered. This is to he expected with chapters
contributed by several authors (these include John
Farrell, Susanna Hecht, Matt Liebman, Fred
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Magdolf, Bill Murphy, Richard Norgaard, and
Thomas Sikor). The duplication is partirularly
evident in Chapter 7, "Ecologically Based
Agrirultural Development Programs." The previous
chapter highlights the need for an additional
proofreading as pages 118 and 122 contain
incom plete and/ or run together sentences.

Ecology and Management, and Plant Diseases give
information on components of an agroecosystem. As
such, they differ little from discussions of these
topics in other books from different perspectives.
The exception to this is the presentation of
allelopathy and the ecological role of weeds in the
chapter on weeds. Altieri states what many weed
scientists today realize, namely that we need more
holistic approaches to weed management and we
lack much basic understanding of the biology of even
our most important weed species. The chapters on
Pastures and Soil Quality are less traditional as they
contain descriptions ofmanagement intensive
grazing and soil health, respectively.

Occasional run together words, inconsistencies

between text and literature citations, and
inaccuracies in the name ofat least one international
organization also rellect a work published before all
the errors were detected.
The chapter on organic farming is well done and
describes very well the four phases of conversion
from conventional to organic. This discussion leads
into the next chapters on polyculture and cover
crops and mulches. Critics who might say these
chapters are fme in principle but will never become
dominant in American agriculture, are given pause
by the comment that" ... any society that can land
people on the moon and retrieve them safely should
be able to design machinery to plant, maintain, and
harvest polyrultures." We could add "and carry out
wide-scale adoption of organic farming systems."

The author is one of the first in North America to
describe his profession as agroecology. As such,
Mignel Altieri has carved a niche for himself in this
discipline in all the Americas. His work,
Agroecology, will stand as a widely used reference
in planning, teaching and implementing sustainable
agrirultural systems for years to come.

Reviewed by:

Jerry Doll
University of Wisconsin, Madison, WI

The chapters on Crop Rotation and Minimum
Tillage, Integrated Pest Management, Weed
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Agroecology: Ecological Processes
in Sustainable Agriculture
Stephen R. Gliessman, 1998
Ann Arbor Press, 121 South Main Street, Chelsea, MI48118; 357 p, cloth, $+9.95
The advantage ofa book written by an experienced
teacher is obvious in Agroecology: Ecological Processes in Sustainable Agriculture. Steve Gliessman
brings over 25 years ofresearch and education
experience to a text that bas been tested several
times with an upper division class. The author
knows the undergraduate learning enviromnent, a
perspective that is amply reflected in the book.

Agroecology begins with discussion of challenges
facing our current food system -loss of soil,
water resources, and genetic diversity, as wdl as a

growing dependence on fossil fuels and an international economic system

that does

not reward

stewardship. Gliessman describes the tec1mological
foundations ofan industrial food production process: intensive tillage, monoculture, irrigation,
synthetic fertilizers, chemical pest control, and
most recently microbial engineering. He cites the
recent leveling of yield increases in most principal
crops, a stagnation that is occurring in the 1990's,
one coupled to social conditions fast becoming less
favorable for conservation. Most importantly, he
describes the paucity of creative and viable solutions for the negative and unintended impacts of the
green revolution complicated with loss of productive farmland. Gliessman poses the challenge that a
sustainable food system can only be developed by
looking at natural systems and designing an "agroecology' that can meet human needs while preserving both resources and the natural enviromnent.

In defining an agroecosystem, the author describes
the importance oflooking at the framework in
which large sets of inputs and outputs are crucial to
a complex and interconnected system. Unlike
farming systems, natural ecosystems often reach a
state of equilibrium, characterized by both structure of the system and its multiple and dynamic
functions. The concept of spatial hierarchy is useful
in studying organisms, populations and commu-

nities where species live and interact, and how this

complexity makes up the ecosystem. The Importance of emergent properties is shown in the
function ofan agroecosystem, with sustainability
one of the key goals in design of an alternative
agriculture. After defining a number of properties
ofnatural systems, Gliessman describes functions
such as energy flow, nutrient cycling, regulation
and feedback, and change over time. In brief, he
contrasts cultivated with natural systems and asks
students to accept the challenge of envisioning
systems based on the natural model. This is an
excellent introduction, easily accessible to the
biologist and non-scientist as well. It reflects the
author's classroom experience.

Although the book caters to a wide audience with
different science backgrounds, it does not shy away
from credible discussion of the important concepts
of photosynthesis, plant nutrition, transpiration,
and responses to the environment, In. a section on
plants and the enviromnent, there are chapters on
effects oflight, temperature, rainfall, wind, soil,
water, fire, and biotic factors. Although a brief
chapter on each topic can only skim the surface,
there is a useful introduction as well as key references that will lead the serious student to seek
more detail. Adding interest to the presentation
are numerous case studies and special topics.
Examples are Global Warming, Acid Precipitation,
Hopi Agriculture, and Study of'Alleiopethy.
The heart of Agroecologyis the comprehensive section on system-level interactions, an in-depth look
at how the principles of ecology can be applied to
agriculture. This is approached through classical
topics in ecology, such as population processes,
diversity and species interactions, disturbance and
succession, and energetics of systems. Population

dynamics are used to illustrate the colonization of
new areas, for example the planting ofa crop and

North Central Regional Sustainable Aj:rlculture Research and Education Tralninll Prollram
Center for Sustalnable Apicultural Systems, University of Nebraska-Lincoln
35

the dispersal, establishment, growth, and reproduction of weeds that share the crop's environment. A specific ecological niche may be different
in a cropping enviromnent than in a natural
ecosystem. Niche diversity is used to show how
crop mixtures or sequences of different types of
crops can best compete with weeds. lntercropping
is a prime example of how managed systems can be
designed to mimic natural counterparts. The
importance of genetic diversity, and the perils of its
loss, are presented along with a critique of the
current emphasis on genetic engineering. The
growing interest in care and maintenance of germ-

understanding the coevolution between cultures
and their environments. There are lessons to be

learned from current sustainable systems, both
natural ecosystems and some managed systems of
cultivated crops -- many of the latter are found in
subsistence agriculture. A case study on conversion
to organic apple production outlines the steps
necessary for this transition. Finally, the vital
connection is made between sustainable production
on the farm and sustainable food systems. This is a
dimension not often discussed by classicalagricultural scientists other than agricultural economists.
Gliessman suggests that it is time to look both
upstream and downstream, to better understand
the landscape and community interactions that give
us clues about total systems performance. He
argnes that narrowly defmed economic factors
provide a too simplistic analysis for what society
today conceives as a complex issue with a number
ofbottom lines. Beyond the biological, physical,
and ecological dimensions of the challenge, the
author presents linkages of agroecology and the
social contexts of agriculture. Who maintains these
systems? Who benefits from them? And who is in
charge of stewardship ofresources? Not easy questions, but they are the ones that may well deter-

plasm in situ is discussed. How species interact

when found in close proximity is key to successful
performance of cover crops, strip intercrops, as
well as more intensive multiple cropping systems
and to designing strategies for weed management.
Two well described case studies on cover crops in
California serve to illustrate the principles of
crop!cover interactions.
How diversity relates to stability of system
performance is a topic of vigorous debate.
Gliessman's chapter raises a number of key

questions, but neglects recent work by Tilhnan (U.
Minnesota) on how many species are needed to
fulfill most of the functions in a system, and the
review by Olson and colleagues (U. Nebraska) on
how much is known about the function of diversity
in agricultural systems. Most annual crop farming
systems obviously create a major disturbance each
year when land is prepared and a new crop seeded.
The discussion of changes during succession are
more relevant to perennial systems such as
orchards or pastures than to large scale annual
commodities such as maize and soybean. Agroforestry systems are used to illustrate a highly
spatially and temporally diverse production
strategy. The laws of thermodynamics and how
they relate to energetics of agroecosystems are
explored in a comparison of different farming
systems around the globe. The range of energy
efficiency in producing calories of food may range
from 40: 1 for traditional flooded rice in Thailand
to 1:5 for beef production in the U.S. (calories
out:calories in). A chapter on what farms look like
structurally and how agroecosystems could be
designed for better structuring oflandscapes
concludes this section.

mine our common future.

Steve Gliessman provides us with a remarkable and
useful text for undergraduates -- a good summary
ofhis experience and the current state of thinking
in this complex emerging field. If there is a single
criticism of the book, itis the lack of key examples
from the heartland of the U.S. where the major
crop commodities are produced. Here we find
some of the largest challenges in our entire food
system, from the heavy dominance ofmultinational
chemical and seed companies to virtual control of
the international marketplace by a few key players.
Gliessman's examples come from a highly diverse
California agriculture, and from selected places
across the U.S. and other countrtes that reflect his
experience and contacts. Nevertheless, this is not
seen as a drawback to the book, but rather a challenge to whoever uses the text to bring imagination
and relevant local examples into the learning
environment. This is an excellent text, and one

that should be considered by anyone teaching
agroecology .
Reviewed by:

The book provides a call to action with chapters on
how to achieve sustainability by better

Charles Francis
University ofNebraska, Lincoln, NE
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Alternative Agriculture
National Research Council, 1989
National Academy Press, 2101 Constitution Ave NW, Washington, DC 20+18.
4-6+ p, paper $19.95, cloth $28.95
Scientists and policy makers around the world are
searching for economically sound and environmentally sensitive methods to produce the food
needed for an exploding global population. As we
explore socially acceptable ways to bring our
human numbers into more realistic balance with
physical space and resource limitations, the international community in agriroIture is testing
alternative farming practices as well as implementing national policies that are designed to
assure enough food in the immediate future. Since
its publication by the prestigious National Research
Council, Alternative Agriculture has become a
landmark book in shaping official thinking and
providing legitimacy for new approaches to food
production.
Are farmers' decisions on specilic practices and
production systems consistent with societal goals
for air and water quality, for long-term resource

conservation and for a consistent and low-cost food
supply? Do national policies in agriculture contribute to solving soil erosion, pesticide residue and
other off-farm impacts oftoday's conventional
agriculture? This well-written book from The
National Academy Press explores key issues that
currently challenge U.S. agriculture, especiallyas
they relate to biologically integrated systems and
policies that influence their adaption,
Developed by a higWyrespected team of scientists
from U.S. universities and industry, Alternative

Agriculture uses a non-conventional approach of
combining a technical review of practices and
economics offarming with eleven practical case
studies taken from current farming operations
across the country. Part one traces agriroIture in
the U.S. as it has developed over the past two
decades and provides an overview of the
importance of this industry to the overall economy.
This review also explores problems lacingagricul-

ture and the role of research in providing solutions.
An extensive chapter on the known economics of
alternative practices attempts to bring together the
limited available information to contrast new strategies and practices with conventional cropping and
livestock systems. Part two summarizes eleven case

studies from crop/livestock farms, vegetable and
fruit operations, and a unique range of enterprises.
The individual cases are described in detail, with
farm size, equipment, practices, and management,

and costs compared to county or state averages.
Limited information is provided on the goals and
philosophies of the owner operators of these farms,
an unfortunate omission from this section of the
book. An executive summary provides an overview

of the total content and includes both recommendations from the study and speculation on the future of alternative farming.
From the summary, "The hallmark ofan alternative
farming approach is not the conventional practices
it rejects but the innovative practices it includes. In
contrast to conventional farming ... alternative
systems more deliberately integrate and take advantage ofnaturally occurring beneficial interactions ...
The objective is to sustain and enhance rather than
reduce and simpli/Ythe biological interactions on
which production agriculture depends, thereby
reducing the harmful off-farm effects of production
practices." Although this philosophy and the
practices to implement alternatives appear in many
places, this book brings a range of current topics
together in a concise and understandable way.
Alternative Agriculture avoids the distraction of
cumbersome discussion of whether specilic systems
are sustainable or not, and avoids to some extent
the defmition trap. "Alternative agriroIture is not a
single system of farming practices," but rather "it

includes a spectrum offarming systems, ranging
from organic systems that attempt to use no
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purchased synthetic inputs, to those involving the
prudent use of pesticides or antibiotics to control
specific pests or diseases." A series of examples of
alternative practices is used to illustrate the range
of options that has heen used by producers.

of case studies to our total understanding of
agricultural alternatives. The confounding ofmany
factors, lack of organized control treatments, and
single "replications of systems" do not fit the prevailing paradigm of scientific investigation. To
devote nearly half the book to such cases merely
clouds the issues and adds little evidence to the
debate, say these critics. Given our narrow perception of what constitutes research and the currently
accepted ways of testing hypothesis, I think the approach in this book could broaden our vision in
science, presenting a challenge to expand horizons
and learn to address critical issues in new ways.

Major rmdings from the study serve to illustrate the
current state of alternative agriculture in the U.S.
Many farmers are using components of systems that
help cut costs or reduce environmental impact,

while a small number currently use an entire
modified system. Federal policies "significantly
influence farmers' choices of agricultural practices,"
and "as a whole ... work against environmentally
benign practices and the adoption ofalternative
agricultural systems." The study concludes that
more emphasis needs to be placed on systems
approaches in research and validation ofnew
teclmologies, and that farmers must be recognized
for their contributions to innovative new practices
and integrated systems.

Although focused entirely on the U.S. food
production system, Alternative Agriculture has
instructive lessons for all those involved in
improving production and designing policy. There
is opportunity for other countries to avoid some of
the negative consequences of the narrow route
followed by U.S. researchers and decision makers.
The message is particularly relevant to those
countries attempting to regulate agriculture, when
the unexpected consequences of government
programs prove to be counter to the intended
objectives. For its content, readability, and relevance to our industry in the future, Alternative
Agriculture is highly recommended reading to the
professional and would make an excellent text or

Alternative Agriculture is particularly critical of the
way in which U.S. farm policy has served as a
deterrent to the adoption of a number of desirable
practices. Often ignored by many scientists in the
research arena, this dimension ofagriculture is
discussed in practical terms and in a way that makes
the treatment accessible to those from a wide range
of disciplines. The sections on policy and economics
should be required reading for anyone with a
serious interest in the future of agriculture.

reference for university courses.

Reviewed by:
Charles Frands
University ofNebraska, Lincoln, NE

Since publication of the book, there have been
predictable and negative reactions from many in the
scientific community about the relevance and value
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Sustainable Agriculture Systems
J. L. Hatfield, and D. L. Karlen, Editors, 1994Lewis Publishers, Boca Raton, FL. 316 p, cloth $99.95
Jerry Hatfield and Douglas Karlen have compiled a
well-organized, measured, and accessible textbook
that could be used to guide new students through
Agronomy 101, or serve as a brush-up for practitioners in the field. Their intent, well carried out,
was" ...to assemble the information on the components which are embodied within the concepts of
sustainable agriculture." An implicit argmnent
throughout the essays is the need to make what is
called sustainable agriculture today the conventional production oftomorrow. Reasons for this
obligation include: political pressure from the
non-farming sector to deal with the environmental
consequences of today' s farming-non-point effects
including silting of rivers and reservoirs, chemical
pollution of ground and surface water, and nutrient
runoff consumer concerns over food safety; and
most novelly of all" that history has made dramatic
examples of cultures that have abandoned sound
stewardship of their agricultural resources. With an
explicit recognition that discussions of sustainable
agriculture often arouse strong emotions, the editors chose essays that frame the subject within the
traditional areas of agronomic interest: soil, water,

crops, economics and adoption. They operate with
the cautious language of academic research.
Sustainable Agriculture Systems begins with an
"Historical Perspective." Author John Pesek leads
the reader through an overview that begins with the
enormity of the impact of agriculture on human
civilization, initially and today. He moves on to cite
examples throughout time when major cultures
fizzled because of calamitous oversights concerning
their agricultural practices. The one instance that
recurs throughout the book is that of Mesopotamia,
one of the "cradles of civilization." This region
between the Tigris and Euphrates, now current-day
Iraq, was once a fertile agricultural area growing
wheat and barley, mostly under irrigation. Over
time, salt in the water accumulated in the soil, even
damaging the yields of the tolerant barley. Major

Samarian cities dwindled to towns, shrank to
villages and were ultimately overwhelmed by the
mightier armies of Babylon. Other sections include:
the growth of scientific agriculture; how to include
ecology in agricultural systems; the influence of
political policy on agriculture; and complementary
efforts to define sustainable agriculture.
In "Water Relations in a Sustainable Agriculture
System," Sadler and Turner argue "that sustainable
and productive agriculture must balance water
available from rain, irrigation, and soil storage."
At first blush this hypothesis appears trite, but their
real point is that there are alternatives to water
conservation too infrequently practiced in commercial American agrirolture, such as runon or runoff
systems. These methods rely less on the industrial
mining of water sources with electricity and petroleum for irrigation.

In "Management Strategies for Sustainable Soil
Fertility," Karlen and Sharpley "examine factors
which affect soil and present management strategies
for sustaining fertility without adverse environmental or economic impacts." For a farm to achieve

that goal a positive mass balance ofnutrients must
occur, i.e., when there is a net gain ofnutrients in
the system.
After comparing modern, Western land ownership
with some ancient stewardship patterns, Robinson,

Cruse and Kohler tadde the elusive notion of soil
tilth in the essay, "Soil Management." Although
undervalued by many mainstream soil scientists,
soil organic matter is an important component of
tilth, and in fact "may contribute more to soil
productivity than any single soil component."
"Crop Management" by Clegg and Francis discusses
interactions of crops, cultural practices, and the
environments in which they take place. Their
discussion centers on ways that producers can
organize their management to best balance ecological concerns and their own livelihoods.
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In "Pest Management-Weeds," Porcella and
Burnside provide an impressive review of the four
categories of weed control: physical, cultural,
biological, and chemical. This forward-looking
article contemplates the integrated strategies and
models likely to be developed for economically and

The conditions necessary for change is the theme of
"Making Sustainable Agriculture the New Conventional Agriculture." Padgitt and Petrzelka list four:
awareness of a problem, knowledge of alternatives,
motivation to change, and resources available for

change. Changes needed to move toward a more
sustainable agriculture are complicated by the
site-specificity of many of the practices, the heterogeneity of the few farmers left on the land, and the
paucity of the research needed to identify benevolent practices.

environmentally-sound weed suppression.

Funderburk and Higley make the case for Integrated Pest Management (IPM) in "Management of
Arthropod Pests." Chemically resistant strains of
pests, including arthropods, require a multidisciplinary approach for control. Understanding
the ecology of the target pest is a crucial element in
developing strategies that suit the land, water and
farmer.

Hatfield and Keeney review the differing motives of
people calling for sustainable agriculture in "Challenges for the 21st Century." They end with a list of
"Research Needs and Challenges" that includes
systems level research in agroecology, long-term
studies to see how changes are really affecting a
system, and incorporating germplasm studies to

A common thread running through sustainable
agriculture communities is a distrust of the economics that produced today's agriculture. Thusly,
White, Braden and Hornbaker introduce "Economics of Sustainable Agriculture." Never wavering
from their faith in the market, White and company
conclude by stating that there are three shortcomings of traditional agricultural economic theory:
failure to consider the consequences of decisions on
the outside world (externalities); "failure to assign
the proper values to all outcomes (pricing)"; and
failure to adequately value time and the impact of a
decision on future generations (discounting).

access genetic response to different practices.

Each chapter of Sustainable Agriculture Systems
includes a table of contents, there are citations
galore, and an index is provided. Anyone looking
for a non-threatening introduction to some of the
language and science of sustainable agriculture
should pick up this book and read it.
Reviewed by:
Gabriel Hegyes
Keiser College, Daytona Beach, FL
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Sustainable Agriculture in Temperate Zones
Charles A. Francis, Cornelia Buder Flora, & Larry D. King, Editors, 1990
John Wiley & Sons, 605 Third Ave, New York 10158. +87 p, cloth $89.95
Sustainable Agriculture in Temperate Zones is a
comprehensive, yet compact, texthook with
chapters by leading authorities in the field. It
provides an excellent overview ofmost topics in
sustainable agriculture, with emphasis on the
scientific principles and literature that form their
foundation. It is an excellent resource that can be
used to provide a broad and scientifically grounded
framework for college students, and agrirultural
professionals. Due to the emphasis on scientific
principles and references, however, most chapters
are not as strong in practical applications as many
agricultural professionals might want, and the
emphasis is on cropping systems much more than
animal agrirulture. It is also rapidly becoming out
of date. Published in 1990, it contains references up
to the late 1980s, and therefore lacks nearly a
decade ofrecent research during a time when
sustainable agrirulture research has been gready
expanding. Supplemented with readings from
recentresearch, however, it is still a valuable text
on sustainable agriculture for temperate zone
cropping systems in the United States. Like any
multiple-author work, it is somewhat uneven in
style, but the quantity and quality of the combined
knowledge of the authors is far greater than that
possible in any single-author text.

pest management and "system re-design" needed
for sustainable agriculture, with research examples
in onions, soil management, and livestock. Despite
its system-level emphasis, however, it lacks
examples of system management by practicing
farmers that would be useful for the agricultural
professional. The weed management chapter by
Matt Liebman and Rhonda Janke, in contrast, is
arranged by weed management technique, with
several practical, whole-system examples at the
end. It is somewhat less intellectually cohesive than
the pest management chapter, but probably more
accessible to the practicing professional. The soil
fertility chapter by Larry King similarly takes a
practice by practice approach, with emphasis on
three guiding principles: minimizing nutrient loss,
maximizing availability ofnutrients in the soil, and
maximizing biological fixation. It would benefit
from on-fum, whole-system examples to illustrate
the application of the principles and methods in
action. The chapters on legumes and crop rotation
by James Power, and on soil biology by John
Doran and Matthew Werner, provide background
on topics that have been rapidly expanding in
recent years. For example, a full chapter on cover
crops, including grasses, legumes, and mixtures,
and their pest-management effects, as well as soil
effects, would be more typical ofa book written
today.

The introductory chapter by Charles Francis and
Garth Youngberg gives an overview ofproblems in
modern agrirulture, followed by definitions,
common misconceptions, and history of sustainable
agrirulture and related concepts. Six chapters
follow on various aspects of cropping systems:
plant breeding, pest management, weed
management, soil fertility, legumes and crop
rotation, and soil biology and management. The
pest management and weed management chapters
contrast noticeably in approach, despite their
similar topics. The chapter on pest management by
George Bird et al. provides a strong intellectual
overview of history and principles of integrated

The next three chapters include much practical
information and many examples. The chapter on
pasture management, by Bill Murphy, covers
grazing principles and a detailed, practical
summary ofrotational grazing (Voisin) principles
and techniques. A case study of their farm by
Richard and Sharon Thompson, and Iowa State
University's Derrick Exner, provides a readable
description of the farm and its context, the
rationale for major decisions, and their results. The
role of livestock is discussed, and two hypothetical
farms are profiled: a cash-grain corn/ soybean farm
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that is typical of the area, and a more diversified
operation such as the Thompsons' that includes
oats, meadow, hay, pasture, and both cow/calf and
farrow-to-finish hog operations. The comparison
highlights such differences as capital required, use
oflabor, and profits, and illustrates the influence of
government programs toward the cash-grain
approach. Rebecca Andrews' chapter on converting
a conventional farm to a reduced-input system
takes a close look at the principles of conversion,
drawing from the results of two major experiments
in Pennsylvania and Nebraska, and gives step-bystep recommendations to those contemplating

focuses on the 1985 farm bill, whereas there have
been two additional farm bills, in 1990 and 1996,
since its writing. In contrast, Wes Jackson's chapter
on "agriculture with nature as an analogy" is very

future-oriented. It describes the work at The Land
Institute on perennial polycultures based on the
principles of the native prairie. The attempt to
envision a different type of agriculture from basic
ecological principles is something that should
challenge every student and agricultural professional. The major issues addressed by William
Lockeretz in the penultimate chapter question the
basic concepts and definitions of sustainable
agriculture and should be fascinating reading to the
many agricultural professionals who challenge the
somewhat vague definitions tolerated by many in
the sustainable agriculture community. The final
chapter on future dimensions, by Charles Francis,
emphasizes cropping systems topics in both
management approaches and the research agenda.
The broader issues described under extension
(systems vs, components, the role of information,
the importance ofa participatory approach, and the
focus on community as well as farming and ranching) are equally relevant to the research agenda.
The emphasis on the role of information as a critical
resource certainly has been borne out. The information landscape has changed and will continue to
change dramatically due to the growth ofinformation teclmology that fosters participatory exchange
rather than control by a limited group of "experts."

a conversion.

Patrick Madden's chapter on the economics of
sustainable agrirulture covers economics and
related topics. The limited economic data available
are reviewed, and issues are raised regarding how
economic comparisons and projections are done,

and the perverse effects of government policies.
Due in part to Madden's influence on the USDA's
Low-Input Sustainable Agriculture Program whose
infancy he describes in this chapter (now re-named
SARE, Sustainable Agriculture Research and
Education), there are more economic data available
today than at the time ofhis writing.
The final five chapters of the book stimulate the
reader's thinking toward broader issues ofrural
community development, public policy, ecology,
and future directions. Cornelia Flora's chapter on
rural communities is important reading for those
who want to define sustainable agriculture as
merely profitable and environmentally sound
production. It provides a thoughtful discussion of
the many links between sustainable agriculture and
issues ofhuman and community development. It is
long on reasonable hypotheses and logical
reasoning, but short on

It is too easy to critique a seven-year-old book for
what it is missing, especially in a field such as
sustainable agriculture where the conceptual
foundation, as well as specific research results, are
expanding and changing. While this book is showing its age, it remains a readable and comprehensive treatment of fundamental concepts and the

data relative to other

scientific evidence to support them, useful for

chapters, since the research base was (and still is)
less developed in this important area. Its focus is
primarily on rural communities, and thus lacks the
current focus on tying in urban and suburban
consumers into sustainability through issues of
community food security and community food
systems. The chapter on policy, also by Flora,
identifies a number of public policy issues, but

students and agricultural professionals interested in
temperate zone cropping systems.
Reviewed by:
Jill A uburn
Sustainable Agriculture Research and Extension
Program, University o[Cali[ornia, Davis, CA
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From the Ground Up:
Rethinking Industrial Agriculture
Peter Goering, Helena Norberg-Hodge, and john Page, 1993
Zed Books, Ltd., 165 First Avenue, Atlantic Highlands, N] 07716.
120 P. cloth $+9.95 and paper $17.50
If you are looking for a concise overview of the
problems of industrial agriculture, and a visionary
look at the worldwide movement toward
ecological agriculture, you should get this
wonderful little book. Its three authors are
associates of the International Society for Ecology
and Culture (ISEC), a non-profit organization
based in Bristol, England and Berkeley, California.
ISEC's primary goal is to promote critical
discussion of various elements ofmodern industrial
civilization, such as its high energy, pesticide
intensive system of agriculture, while seeking
alternative strategies for a more sustainable way of
life. One of the authors, Helena Norberg-Hodge,
Director ofiSEC, is perhaps best known for
establishing the Ladakh Project in Tibet, and for the
summary of that experience in her 1992 book
Ancient Futures: Learning Irom Ladakh (reviewed
in AjAA, Vol. 8, No.3); this volume, p. 93.

agriculture, such as its intensive use of (if not blind
faith in) science and teclmology to solve all
problems; its increasing trend toward a narrow
perspective through specialization; its drive to
"homogenize" through standardization; and its
demand for an economy that is highly integrated
into world trade. What the authors Jail to
emphasize, however, is that these characteristics of
industrial agriculture apply generally to modern
industrial societies as a whole. Reversing the course
of"modern" agriculture also will require a shift in
how we think about and use our other natural
resources, including energy, nonfueI minerals,
forests, grasslands, wildlife, and freshwater and
marine resources (Klee, 1991). Many parts of the
world have experienced an agricultural revolution
(beginoing some ten thousand years ago in
Mesopotamia), and an industrial revolution
(beginning about 225 years ago in Europe).
However, another revolution, that is, a revolution
in thinking, will have to occur before there is any
real change in our present industrial agricultural
system. Perhaps one day historians will record that
the modern U.S. environmental movement that
began 25 years ago with the offshore oil blowout in
Santa Barbara, California, was the beginning of an
environmental revolution that again changed
national and international ways of viewing and
working with the earth.

From the Ground Up is divided into two almost
equal parts: Industrial Agriculture: Broken
Promises; and The New Agriculture: Back to
Basics. Part I discuses most of the major problems
of modern industrial agriculture, such as its
overemphasis on specialization, standardization,
and centralization (Chap. 1); the relationship
between corporations, seeds, and declining genetic
resources (Chap. 2); the environmental and health
effects of using chemical fertilizers (Chap. 3) and
artificial pesticides (Chap. 4-); the factory nature of
our system of animal husbandry (Chap. 5); our
over-reliance on fossil fuels (Chap. 6); and the
decline of the family farm and the associated
increase in regional poverty (Chap. 7). It concludes
with a timely discussion of"free" trade, GAIT, and
bioteclmology (Chap. 8).

Regardless, one can help move the nation and
world toward a more environmental paradigm by
rethinking industrial agriculture, exactly the subject
of Part 2. Chapter 9, "The Context of Ecological
Agriculture," is only three pages long, yet it
accurately identifies and discusses seven essential
ingredients for ecological agriculture: holistic
thinking, instead of the reductionist, mechanistic
view; a sense ofhumility, rather than scientific

I particularly like how Part 1 clearly identifies some
root problems of our modern system of
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arrogance; generalism, rather than the perspective
of the specialist; diversity ofnature, not simplified
monocultures; smaller scale farming, not
mammoth, energy intensive, fossil fuel dependent
systems; decentralization, rather than centralized
political and economic power; and responsibility,
rather than corporate structures that often overlook
principles of good land stewardship.

heart of "Silicon Valley" (a valley of silicon chips
and computers where apricot orchards once stood),
I still encourage my students at least to consider a
career in which they can work closely with the soil.
The book also has an appendix that gives a brief
background on some of the philosophical leaders in
alternative agriculture, such as Wendell Berry,
Masanobu Fukuoka, john jeavons, and Wes
jackson. More importantly, it lists the names,
addresses, and telephone numbers of27
organizations that disseminate information and
maintain directories of local contacts related to
sustainable agriculture. It also has an up-to-date
reference list and a useful index.

Chapter 10, "Learning from the Past," is among my
favorites because it recognizes the value of studying
indigenous or non- Western agricultural strategies
from around the world. U.S. agriculturalists and
modern resource managers clearly have much to
learn from the long-standing conservation practices
of traditional societies (Klee, 1980; in press). This
notion is further supported by the numerous
national and international organizations that study
traditional agriculture, such as Iowa State
University's Center for Indigenous Knowledge for
Agriculture and Rural Development. Some newly
established journals are devoted specifically to
learning, protecting, and preserving indigenous
knowledge related to natural resource perception
and use, for example the Mexican journal
Etnoeco16gica (EtbnoecologfJ.

I have only one complaint about this book, which is
its many many typographical errors. Something is
seriously wrong when even undergraduate students
complain about the number ofmisspelled words in
an assigned reading. Apart from this flaw, I recommend it to teachers and students alike as a concise
and highly readable argument for rethinking
industrial agriculture "from the ground up."
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Toward Sustainability: A Plan for
Collaborative Research on Agriculture and Natural
Resource Management
National Research Council, 1991
National Academy Press, 2101 Constitution Avenue, N.W., Washington, DC 20418.
147 p, paper $19.00
and advocated to address these sustainability issues.
This chapter also contains a subtle, but interesting,
struggle that the authors have whether and how to
include socio-economic criteria in the definition of
sustainable agriculture.

This book contains a report by the National Research Council's Board on Agriculture concerning
rationale and recommendations for the implementation of U.S. Agency for International Development's
new Collaborative Research Support Program
(CRSP) on Sustainable Agriculture and Natural
Resource Management (SANREM). These recommendations resulted from a day-long forum and a
subsequent three-day panel discussion sponsored by
the National Research Council's Panel for Collaborative Research Support of AID's SANREM. This
report includes the Panel's recommended design,

Chapter 2, "Expanding the Management Challenge,"
provides background on AID's collaborative
research support program and its evolution into
sustainable agriculture. This chapter also introduces
a discussion about the challenge of integrating
science and technology with locally based, experiential knowledge in systems-based research.

research priorities, and administrative management

Program recommendations are presented in
Chapter 3, "Considerations and Criteria for the
SANREM Program Design: Strong emphases are
placed on agroecosystem interactions; inclusion of
social, cultural, environmental, and institutional
issues; and building on existing indigenous knowledge. An interdisciplinary approach is stressed in
each offour research program areas common to
agroecosystems: integrated pest management;
integrated nutrient management; social, political,
and institutional contexts; and integrated institutional management. Livestock enterprises are

arrangements for the new CRSP.
The book also contains five appendices that include
the following topics:
•

Background on operational issues facing AID

•

On-going international development efforts that
address sustainability issues in an
interdisciplinary format

•

Background on issues and research needs for soils
in tropical areas

•

Discussion of agroecosystems for various
socioeconomic and environmental scenarios in

seldom, if ever, mentioned in this book, a curious

developing countries
•

omission, given farm-level integration of crops and
livestock in some developing countries.

Discussion of integrated nutrient and pest management issues in sustainable development

Recommendations concerning program organization and management are included in Chapter 4,
"SANREM Program Management and Grant Administration." This chapter includes an overview of

The first chapter, "Defining the Need," defines
sustainable agriculture in a developing-country
context. In particular, the definition addresses the
difficult trade-off between economic development
and environmental protection lacing developing

the recommended program management process

that, although quite broad with respect to institutions and scientists, generally omits end users of the
research. Recommended grant types and funding
levels are also discussed in this chapter. These

countries with growing populations, increased

hunger, and limited arable land. An agroecologically-based systems approach is presented
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and perhaps unintended, purpose of raising the
challenges ofbalancing (I) economic development,
environmental quality and socio-economic dimensions of sustainable agriculture; and (2) integrating
science-based methods and indigenous knowledge in
systems-based research. The book's appendices serve
another important audience in discussing important
institutional and teclmical matters related to agroecological research issues in developing countries.

recommendations cover a range ofresearch
activities, including team and component research
support and, perhaps most importantly, planning
grants intended to build teams that develop
research-core-grant proposals to be entered into
competition for longer-term funding. This chapter
also contains recommendations on the content of the
research proposals. Althougb a bit teclmical in
nature, this part of the chapter contains a valuable
discussion of interdisciplinary research and its
integration into systems-based research.

The book is well-edited and reads fairly well, considering its summary and recommendations. The
book contains a wide range of information presented
in a tight format over most of its 1+7 pages.
Illustrations are not used very often and, frankly,
could have been used more effectively. The
bibliography is another strength of this book and
should be useful for a variety ofaudiences. Finally,
the book can also be useful for discussions of the
challenges facing those conducting research and
developing policy in sustainable agriculture and
natural resource management in developing and
developed countries.

The appendices contain additional background on
operational issues facing AID and a collection of
short, informative subject matter reports on various
aspects of integrated crop management. These
appendices have a strong crop and soils emphasis
and are quite valuable in developing both a context
and recommendations for research.

This book serves a number of important purposes
and should, therefore, be useful to a range of
audiences. The primary emphasis, of course,
addresses the charge to the panel to make recommendations on the SANREM program. In that
respect, the book is useful for those interested in the
basics of AID's Collaborative Research Support
Programs, recommendations on how to organize
and fund sustainable agriculture research in developing countries, and the challenges facing these
research efforts. The book also serves an important,

Reviewed by:
Richard M. Klemme
Universitv of Wisconsin, Madison, WI
Reprinted with permission Irom the Journal of
Natural Resources and Lik Sciences Education
22:189. 1993.
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Sustainable Agriculture: Why Green
Ideas Raise A Red Flag
Judy Green, 1993
From Farming Alternatives Newsletter, Summer
Most of us fmd it easy to agree with the basic
principles of sustaioable agriculture, which call for
the development offarming systems that are
environmentally sound, socially beneficial, and
profitable. It is not as easy to translate a broad set of
principles and goals into a set ofpractical recommendations to improve farming practices, especially
wben the issues are charged with emotion, controversy, and misunderstanding. Why is the S-word
such a red flag? Why does it raise the hackles of so
many farmers? What are the roots of the polarization between those who advocate "sustainable
agriculture" and those who feel skeptical, and even
suspicious of it? A recent discussion with Cornell
Cooperative Extension field staff, during an inservice training on sustainable agriculture, shed
some light on these questions.

is going to have to take a mind-set by the entire
population.... You have to communicate not ouly to
agriculture producers, but you have to communicate
to the consumer. We are in trouble. We need to
rethink our way oflife. Do you need two television
sets in the house? Do you need that VCR? That all
consumes energy: And many are skeptical of the
economic feasibility of sustainable agriculture,
particularly related to labor and equipment costs. "If
you go from chemical pesticides to cultivation, you
gotta have more labor, and you gotta have more
equipment: argued an Extension agent. At the same
time, they feel that farmers are not given enough
credit for what they're already doing to improve
environmental impact. "We've been doing it with
cover cropping and rotations in vegetables for
years!" complained another. "And yet we don't get
credit for what we are doing."

It is unfortunate, hut true, that many in the agriculture community view sustainable agriculture as a

I suspect that underlying many of these complaints
about sustainable agriculture is a deep-seated
distrust of the organic farming movement, and an
assumption that sustainable agriculture is really
organic farming in disguise.

personal criticism, or an attack, on conventional

agriculture of which they are justifiably proud. "I
guess that the main thing people get defensive about
when you say sustainable: explained one agent, "is
that it implies that what they've been doing is not
sustainable. And that's the biggest issue."

Many in the conventional agriculture community
feel that supporters of organic agriculture don't
understand "real" commercial farming. And that
sustaioable agriculture, too, represents an imposition on farmers by outside forces, environmentalists, ignorant consumers and other zealots, who
don't understand and don't appreciate real farming.

"You have to understand, II added another, "that

there is no other industry in the world that has
evolved so rapidly, and made so many technological
changes that it increased productivity 300 - 400
times. And because of that agricultural productivity,
we have been able to develop into an industrial
nation: They feel that by promoting sustaioable
agriculture, society is unfairly blaming farmers for
pollution, and unfairly targeting agriculture for
reform. Farmers are willing to go the extra mile to

Today, these assumptions are for the most part,
incorrect. Both organic and conventional farmers

will continue to make important contributions to
sustainable agriculture. Unfortunately, the history of
conflict, misunderstanding, and ignorance
surrounding sustainable agriculture still divides the
agriculture community. We need to cultivate a
genuine respect for all who are sincerely concerned

improve environmental impacts, but consumers

ought to share the burden. "Agriculture can do
more than its fair share: an agent explained. "But it
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about the future of agrirulture. We need to learn
how to work together to address both long-term
societal goals of sustainability and the immediate
needs offarmers to stay in business. Let's legitimize
the S-word, create opportunities for dialogue
between people with differing perspectives on
sustainable agrirulture, and work toward the

establishment of trust among farmers of all types,
Extension field staff, the University, and the public.
Reprinted withpermission Irom Farming
A kemah'yes New:.·/etter, Cornell University,
Summer, 1993.
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FuTURE HORIZONS:

RecentLlterature in SustaJnableAgrJculture

Open Questions in Sustainable Agriculture
William Lockeretz, 1988
Research Associate Professor, School of Nutrition, Tufts University, Medford, MA 02155

The concept of sustainable
agriculture

7.
Maintenance ofprotective cover on the soil
throughout the year, through tillage that leaves
crop residues on the surface, and through cover
crops and living mulches;
8.
Rotations that include deep-rooted crops to
tap nutrient reserves in lower strata, and that
control weeds by alternating between cool season
and warm season crops j
9.
Use of soluble inorganic fertilizers, if at all,
only at a level that the crop can use efficiently, and
only to the extent that nutrient deficits cannot be
met first by livestock manures and legumes; and
10. Enhancement of conditions for controlling or
suppressing weeds, insect peslll, and diseases, with
syothetic insecticides and herbicides used, if at all,
only as a last resort and only when there is a clear
threat to the crop.

"Sustainable agriculture" is a loosely defined term
for a range of strategies to cope with several
agriculturally-related problems causing increasing
concern in the U.S. and around the world. Notable
among these problems are the contamination of the
environment by pesticides, plant nutrients, and
sediments; loss of soil and degradation of soil
quality; vulnerability to shortages of non-renewable
resources, such as fossil energy; and most recently,
the low farm income resulting from depressed
commodity prices in the face ofhigh production
costs. Sustainable agriculture is based on several
general conceplll (Hodges, 1982; Harwood, 1985;
Francis et al., 1986; Madden, 1987; Francis and
King, 1988):

Evolution and current status

I.
Diversity of crop species to enhance the farm's
biological and economic stability with techniques
such as rotations, relay cropping, and
intercropping;
2.
Selection of crop varieties and livestock that
are well suited to the farm's soil and climate, and
that resist peslll and diseases;
3.
Preference for farm-generated resources over
purchased materials, and for locally available offfarm inputs, when required, over those from
remote regions;
+. Tightening of nutrient cycles to minimize loss
ofnutrients off the farm, such as by composting of
livestock manures and by rotations using legumes
to fix nitrogen;
5.
Livestock housed and grazed at low density,
with preference for high roughage rations over
concentrated feeds for ruminants, and with herd
size scaled to the farm's ability to produce feeds and
use livestock manure efficiently;
6.
Enhancement of the soil's ability to take up
applied nutrients for later release as needed by the
crop, in contrast to direct uptake by the crop at the
tim e of application;

Sustainable agriculture's principles and techniques
come from many sources, some recent, some gOing
back several decades. It clearly owes an important
debt to organic farming, a term that came into use
sometime before World War II, although its
originator is not known (Robert Rodale, private
communication). Initially, organic mming
emphasized recycling of farm -generated nutrient
sources and discouraged bringing in nutrients in the
form oflivestock feeds and chemically processed
fertilizers (Scofield, 1986). Today the term
particularly emphasizes avoidance of syothetic
pesticides.
Recently, this approach has evolved into a more
general concept, variously labeled "sustainable
agriculture" or any of several related terms (as
discussed later). This evolution has come about as a
broader range ofpeople have become interested in
the same goals for diverse reasons. The depressed
farm economy has caused a shift in emphasis from
"maximum production" to "optimal production, II
the idea being that a system should be evaluated not
simply by how much it produces, but rather by the
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In the past decade all these terms, plus several less

relative value of what comes out compared to what
goes in. This rethinking has given rise to the
concept of "low input" agriculture, a reversal of a
long-standing trend towards greater production
through greater use ofpurchased inputs. In the
United States we tend to think of this term as
applying only to cultivated crops. However, it is
equally applicable to pastures and forages,
especially in Western Europe, for example, where
conventional grassland management often involves
a high level ofinputs (Wagstaff 1987).

common ones, have come into use as labels for

agricultural systems that share basic goals: reduced
use of purchased inputs, especially toxic or nonrenewable ones: less damage to the environment;
and better protection of water, soil, and wildlife.
But both the technical and popular literature are
unclear about the exact connotations of these
terms.

Sometimes they appear to be used synonymously,
or almost so (Merrill, 1983). For example, a recent
article published by the U.S. Department of
Agriculture, Economic Research Service (1988)
began by talking about "'alternative agriculture,'
also known as 'sustainable,' 'regenerative, I
'organic,' or 'low-input' agriculture." Other authors
emphasize the differences among these terms. If
defined according to everyday usage, these terms
would have clearly differentiated meanings:

Often, the inputs that farmers can reduce to save
money also are environmentally damaging or
hazardous to health. Thus the trend towards "low
input" agriculture can help meet other important
goals that have become more prominent in recent
years, such as avoiding further contamination of

ground water by pesticides (Hallberg, 1986), and
meeting consumers' growing demand for healthful,
uncontaminated foods (Clancy, 1986). These issues
have led to much greater interest in sustainable
agriculture, but even its most basic ideas remain to
be worked out, not just specific questions of
technique. Although the term is singular in form,
"sustainable agriculture" really denotes a multidimensional concept, and it is not surprising that no
single view of it has so fur gained universal
acceptance.

- "Sustainable" has a time dimension and
implies the ability to endure indefinitely, perhaps
with appropriate evolution
- "Alternative" describes something that is
different from the prevailing, or "conventional"
situation. Another implication of the word is that
farmers should be able to choose among options,
rather than having to follow a single prescription
- "Low input" refers to reduced use of
materials from outside

It therefore is important to keep in mind the many
fundamental questions that still need to be
discussed, analyzed, and debated before we can
know what "sustainable agriculture" really means.
Some of these questions may never be answered,
but sometimes they aren't even asked, or the
answers are asserted rather than demonstrated.
Until these questions are discussed explicidy, we
cannot know whether we are using the same words
to mean different things, whether a particular
approach can simultaneously serve the several
different goals we would like it to achieve, or even
whether there might not be intrinsic contradictions
among the various goals that have been thrown
together under the single umbrella term
"sustainable agriculture." Nor will we know the
best economic, institutional, and political
environment to allow sustainable agriculture to
fulfill its potential.

- "Ecological" refers to the principles and
processes that govern the natural environment
- "Regenerative" implies the ability to
recreate the resources that the system requires
But regardless oftheir literal meanings, what about
their meanings as actually applied to agriculture?
All these terms have acquired further overtones:
some have become almost brand names. Thus

"alternative agriculture" does not mean simply" a
different kind of agriculture." It must be different in
a certain way. But in precisely what way? By being
more sustainable? Ideally, yes, but the way these
terms are now used, it is not clear. For even though

Fundamental questions

they carry specific implications when used in
agriculture, terms like "sustainable" paradoxically
have also come to be used in so many different
ways by divergent groups that they seem in danger
ofiosing any real meaning.

What are the differences between "sustainable, "
"alternab·ve," "low input, " "ecological, "and
"regenerative"agriculture?

What can we conclude Irom this semantic
confusion, these ambiguities, this proliferation of
labels that mayor may not mean the same thing?
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general concepts. But the confused semantic
situation could reflect a more serious problem:
people may assume, rather than demonstrate, that
a given agricultural system can simultaneously
fulfill several different goals and embody several
different agricultural ideals. Actually, it is necessary
to demonstrate that it even achieves its stated,
primary goal.

At a recent conference on sustainable agriculture, I
noted that many speakers felt it necessary to
introduce their talks by giving their definition of the
word "sustainability." Isn't something backwards
here? It seems curious that a term is considered

important (or at least that it is considered
important enough to be the theme ofa conference)
even though we don't know what it means.
Perhaps, as Buttel (private communication) has
suggested, sustainable agriculture "remains a
solution in search ofproblems."

Does calling a system "sustainable"guarantee that it
is sustainable, and jfit is 'suststnsblc" (that is,

capable ofenduring), is it necessarily 'eltemetive"
(meaning dilkrent /i-om prevailingpractices)?

Less pessimistically, there are three possibilities, of
which two are mainly semantic problems. The first
is that several fundamentally different concepts are
involved, but authors are not always careful about
choosing the most appropriate term. Thus, we
really do need several labels, but imprecise usage
has resulted in the impression that these labels are
more or less interchangeable.

Is an agricultural system that does not use so many
inputs necessarily "ecological, " that is, more like a
natural ecosystem?
In much of the literature, there is an implicit
assumption that when one strives for any of these
goals the others somehow come along
automatically. There is little recognition that these
goals are substantially distinct and independent, so
that each has to be achieved in its own right. And
rarely is it acknowledged that in designing specific
production systems, rather than talking about
abstract concepts, there can be incompatibilities
that actually make it impossible to achieve them all
(Lockeretz, 1986).

Conversely, a second possibility is that, when
applied to agriculture, all these words are referring
to the same concept; they may have proliferated
because each was put forth by someone who
believed that the previous terms did not capture
that concept accurately, or who for some other
reason chose to shy away from an earlier term. For
example, "organic" is thought, by some people, to
suffer from a negative image. Why else would an
article that quoted verbatim the U.S. Department
of Agriculture's oft-cited definition of organic
furming never actually used the "0 word," but
instead claimed that "the U.S. Department of
Agriculture defines alternative farming as follows"
(Popkin, 1988 [emphasis added).

Is sustainable agriculture primarily a matter of
reducing certain inputs, or reducing inputs in
general, or instituting positive practices that make
some inputs unnecessary?

The common identification of"low input" with
"sustainable" agriculture raises some important
questions. Organic furming, a precursor of
sustainable agriculture, avoids or greatly reduces
the use of two important categories of purchased
inputs, namely synthetic pesticides and highly
soluble inorganic fertilizers. The reasons for this
rejection involve soil productivity, the environment, and other biological and chemical
considerations. An additional consequence is that
organic farmers may have lower cash operating
expenses (Lockeretz et al., 1981).

A third possibility is more substantive: Whether
these terms are interchangeable might depend on
the context, such as whether one is talking about
broad principles or specific practices. Perhaps the
basic concepts implied by these various terms are
different. When it comes to illustrating them by
specific systems, however everyone seems to end
up using the same examples. For example, the first
study of commercial organic farming in the United
States (Lockeretz et al., 1981) only used the term
"organic," and required only that the study farms
not use synthetic pesticides and inorganic
fertilizers. However, this same study has since been
I

cited as dealing

More recently, the idea of eliminating certain inputs regarded as particularly objectionable has
expanded to reducing purchased inputs in general,
to the extent feasible. This extension has been
motivated by the depressed economic conditions
affecting much of American production agriculture,
which could be ameliorated by reducing operating
expenses. Another school of thought, more related
to the original idea of organic farming mentioned

with. "low input," "sustainable," and

"ecological" agriculture.

This citation trail is fine as long as a given
production system indeed embodies several of these
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fuel, as does applying manure rather than concentrated fertilizers. Some organic farmers buy organic
fertilizer materials, which typically are more
expensive than the same nutrients in inorganic form
(Wernick and Lockeretz, 1977). If non-chemical
pest control requires hiring professional scouts,
then one expense (a service) is being substituted for
another (a material). By environmental criteria,
scouting is certainly preferable, but economically it
could go either way.

earlier, is that a farm should strive for selfsufliciency as an end in itself, not just because a
particular input is either damaging or expensive. In
this view, the mere fact of being tied to another
region or another sector of the econom y can cause
problems. RodaIe (1988) extends the distinction
between a farm's internal and external resourcesa key element in the concept of"regenerative agriculture: of which he is the leading exponenteven to management decisions, although most
authors confine themselves to physical and
biological inputs.

In response to economic pressures, some farmers
have been cutting back on pesticides and fertilizers,
as well as other inputs, without doing anything else
dilFerendy. According to one view, this the Wisconsin Rural Development Center (1988) puts the
matter very simply: 'Sustainable methods are those
that use less commercial fertilizer, herbicide and
pesticide." In some systems, such as dryland wheat
in the Great Plains without herbicide-based
chemical fallowing, pesticides and fertilizers have
not been very important all along. Is this system
sustainable? The Dust Bowl demonstrates that it
isn't (Lockeretz, 1978). Is it organicl1bis system
would come close to qualifying for certification as
organic by several U.S. organizations (but not
according to the proposed IFOAM standards), since
certification programs generally emphasize what
must not be done, and only secondarily mention
what should be done. Is it the best possible system
from the viewpoints of enviromnent and resources?
Probably not. Other systems could do more to

Another view of the question of whether reducing
inputs is intrinsically desirable is that sustainable
agricultural systems should be based on positive
steps that eohance soil fertility, control pests and
perform the many other functions that in conventional systems are largely performed by purchased
inputs. Merely doing without such inputs is not an
end in itself; the goal is to develop a system in
which they would not be needed anyway. This
concept emphasizes nutrient cycling, natural pest
controls, diversity, continuous protection of the
soil by living crops or residues and wholesome
housing and rations for livestock.

Interesting the current use of the word "organic,"
was once regarded as the narrowest and most
prescriptive (i.e., "thou shalt not") of the terms
under discussion here. The International Federation
of Organic Agriculture Movements (1988), the
only organization with sufficient status to presume
to speak authoritatively on such matters
internationally, begins its proposed technical
standards for organic production with eight positive
goals, ranging from high nutritional quality to
maintenance of genetic diversity, to a decent return
for farm workers. The standards go on to say that if
techniques are chosen that will approach these
goals, they will "make it possible to
avoid ...chemical fertilizers, pesticides, and other
chemicals."
The differences among these attitudes towards
reducing inputs is not academic nit-picking.
Organic farmers in the narrower sense of the term
- those who do not use certain forbidden materials - do not automatically try to cut down on
their use of inputs in general (Wernick and Lockeretz, 1977). In fact, they may compensate by
increasing their use of certain other inputs. For
example, controlling weeds mechanically instead of
with herbicides requires additional implements and

enhance soil productivity, reduce erosion, preserve

wildlife habitat and increase economic returns,
while continning to avoid the materials considered
undesirable. This monocultural system certainly
does Dot qualify as "ecological: since it hardly
reflects the complex ecological structure of the
shortgrass prairie it replaced.
Another interesting contradiction arises if a farm
changes its fertilization system only because it
happens to be near a source of organic wastes that
can be substituted for purchased inorganic fertilizer. Such a farm fulfills one requirement of
sustainability, in that it avoids using a material that
is nonrenewable and potentially damaging to the
enviromnent. (Of course the wastes must be
applied in an enviromnentaIIy suitable manner, or
they will create just as much of a problcm.}
However, it is not a "low input" system; only the
form of the input is changed. Therefore it is as
vulnerable to external disruption as a system

52

dependent on inputs made from non-renewable
resources. One merely has substituted one source
of vulnerability for another: the source of the waste
may close. This point has been made by Vail and
Rozyne (1982), who found that organic" farmers
near poultry plants in Maine - where the industry
has been declining sharply - did not take positive
steps to build soil fertility, but merely exploited the
fortuitous availability of poultry manure as long as
they could get it, to save some money on fertilizer

said by advocates of alternative agriculture to result
from the domination of fuming by agrichemical
interests, who are described as exerting a strong
influence on farmers' decisions and on research
priorities. Therefore this domination must be
reduced before farmers will be receptive to
alternatives. On the other hand, iffarmers decide
to switch to reduced chemical methods because
they perceive problems with the particular
agrichemicals now in use, such as high cost, fear of
liability, or threats to their health, this switch will
reduce the influence of the agrichemical industry. A
desire to reduce that influence might not be why
they made the change, but some people would
consider the reduced influence to be desirable in its
own right, apart from the undesirable properties of
pesticides.

expenses.

The relation between sustainability and some
versions of"low input" agriculture is also critical
for understanding how important short-term
economic factors have been in helping
"sustainabiliry" gain acceptance. I therefore take it
up again in the next section.

Another important structural issue that is still open
concerns the most appropriate scale for sustainable
agriculture. Its supporters often consider that it is
most suited for small to moderate sized family
farms. However, the empirical support for this
view is largely lacking, and the theoretical
arguments are equivocal (Buttel etal., 1986).
Certainly, the trend towards larger farms has been
associated historically with specialization, whereas
sustainable agriculture favors diversification over

Does sustainable agriculture require fundamental
changes in either the economic and institutional
environment or farmers' motivations and values?

This question provokes widespread disagreement.
Some authors confine their discussions of
sustainable agriculture to agronomic,
environmental, and biological factors, or to
economic evaluationsunder prevailingconditions.
They believe that the same farmers, operating the
same farms, can switch production systems without
a significant change in attitude or in the economic,
political and social setting in which farming occurs.

specialization. Also, sustainable agriculture may
require greaterattention to management, as
discussed below. If so, the farmer can give more
attention to each field or each animal if the farm is
not too large. On the other hand, larger farms may
be better able to afford to hire specialized expertise, or to have better facilities and equipment.

In other discussions, far-reaching socioeconomic
transformations are emphasized even more than the

teelmical differences between sustainable and
conventional farming methods. These transformations include reduced linkage between farming
and the industrial economy; more direct ties
between producers and consumers; greater
regional food self-sufficiency: a preference for
family rather than corporate farms; policies that
reward resource conservation; higher employment
in agriculture; equitable distribution of economic
returns among different classes of farmers and
between present and future generations; and the
social and economic revitalization of rural
communities (Douglass, 1984; Crosson, 1986).

The relation between the production system and
the farmer's personal values is also unclear. Some
authors see little connection. Today's farmers can,
if they moose, adopt sustainable methods without
any rethinking ofmotivations, values or broader
philosophical considerations. Moreover, they will
do so, it is argued, if the alternative is more
attractive from the viewpoints of econom ic return
or health and safety.
But to others, the reason a farmer farms is an
overriding consideration. In this view, farmers

The connection, if any, between such transformations and changes in specific practices can go in

should be concerned not just with short-term
profits, but also with the well-being of future
generations, the rural communities in which they
live and work, the natural environment, the
aesthetic appeal of the landscape, and the resources
consumed in farming (Fischer, 1978; Bidwell,

either direction. That is, a different socioeconomic

environment could be a prerequisite for widespread
adoption of sustainable methods, or it could be a
consequence of this adoption. For example,
intensive use of chemical pest control is sometimes
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1986). Such considerations are sometimes regarded
as the distinguishing characteristic of sustainable
agriculture (Freudenberger, 1986); the specific
choices of production methods in turn follow from
these goals.

Are they to be regarded as equivalent, with one
simply a different way of saying the other? Or is the
composite term intended to cover any system that
has at least one of the two characteristics? Or only
those that have both (which may be ouly a subset of
the previous category)?

As with the previous discussion of the institutional

It is difficult, but essential, to resolve the relationship between sustainability and the low input
approaches adopted in direct response to current
economic conditions. Although proponents of
sustainable agriculture may prefer to emphasize

and economic environment, change can be started

from either direction. Iffarmers can be persuaded to be more concerned about envirorunental
values, they will adopt envirorunentally sounder
methods. But if they can be persuaded to adopt
these methods, for whatever reasons (for example,

longer-range considerations, short-range economic

factors cannot be ignored: if a system doesn't
return enough income to let the farmer remain in
business, it isn't sustainable (Madden, 1987). The
solution may lie in the earlier discussion of whether
sustainable agriculture is primarily a matter of
merely doing without certain materials, or of doing
positive things that make these materials
unnecessary. Ideally, with appropriate crop
rotations, crop varieties, and tillage methods, the
farmer who because of envirorunental reasons
doesn't want to use pesticides won't have to and

economics or more stringent environmental

regulations), the result will be a system that in fact
protects environmental values better, even if that is
not why they chose to use it.
A possible objection to this last point is that changes
made purely for economic reasons can be transient,

given the variability of economic conditions. If
farmers reduce pesticide use because crop prices
have been too low to justifYthe cost, this
envirorunentally beneficial change could be undone
by the next sharp increase in crop prices, just as
some good soil conservation work was undone by
the exceptionally rapid price increases from 1972
to 1974, which led farmers to include even
marginal land when planting "fencerow to
fencerow' (Grant, 1975). The growing interest in
"low input" agriculture has been closely tied to the
distress in the farm economy during the mid 1980s.
This connection points to a key difference between
"low input" and "sustainable' approaches: even
though both may have the short-term effect of
reducing pesticide use, the latter does so for less
ephemeral reasons than the temporary diseconomy
of applying pesticides heavily when crop prices are
low. The distinction between the two concepts is
apparently eliminated by merging them under the
singular term "lower input/ sustainable
agriculture: This term was proposed by Edwards
(1987) as a solution to both overproduction and
envirorunental problems. But trying to solve two
problems for the price of one raises another
question: what happens when the problem becomes
scarcity, not surpluses? Must we give up
sustainability when we need to produce more food?

won't be tempted to, even when crop prices rise

again.
Does understanding sustainable agriculture involve
concepts that are fundamentally different Irom
conventional systems, or do we only need to
extend the application ofknown principles to the
conditions that prevail under sustainable practices?
The literature on sustainable agriculture offers various views regarding qualitative differences between the basic processes underlying sustainable
and conventional production systems. One view is
that both kinds of systems can be described and
analyzed using the same concepts, and that they
differ only in the specific conditions created by
differing practices. Another view is that the
complex interactions among the components of a
sustainable farming system cause new phenomena
to emerge that are not observed in the more
simplified structure of a conventional system 1 so

that one cannot understand the former by merely
extrapolating from the latter.
Each of these views has some validity, and the
difference is often one of emphasis. An example is
whether control of insect pests is fundamentally
different in the two approaches. Sustainable control
is generally described as using natural processes,
such as predation on pests by other insects.
Conventional control, in contrast, is sometimes

Similarly, the term "low input/sustainable
agriculture' has been adopted for a new program of
research grants administered by the U.S.
Department of Agriculture. It is not clear what is
meant by joining the two components of this term.
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represented as a 'magical bullet" approach (Hill,
1982) depending entirely on insecticides, which not
only substitute for natural processes, but may even
interfere with them. For example, an insecticide
may wipe out a beneficial species that previously
had controlled a pest.

the meantime, a considerable portion of the work

labeled as 'sustainable agriculture research" differs
from earlier kinds of research that it is supposed to
improve mainly by generously using terms like
"systems approach."

To what extent do the resource-conserving and
environmentally sounder techniques being
developed at mainstream agricultural institutions
already represent sustainable agriculture?

Where this does happen, pest control differs in a
basic way between the two systems: in one it is a
matter of toxicology, in the other an ecological
phenomenon. No matter how much one studied
the pest's mortality at different pesticide application
rates, this knowledge would not be enough to
predict the survival rate at zero application, where
a different mechanism (predation) comes into play.

Two points discussed earlier-whether acceptance
of sustainable agriculture requires fitr-reaching
economic or attitudinal changes, and whether
understanding it involves a fundamentally different
scientific outlook-raise the question of whether
existing research and teaching institutions can deal
with this area adequately. Long before the term

But sometimes the pesticide adds another control
mechanism to the existing natural controls, rather
than replacing them. If so, then the two approaches
partially overlap. Even under'conventional"
practice, many potential pests are actually
controlled naturally-without the farmer even
having to do anything-rather than by pesticides.
Many elements of conventional pest control are the
same as in sustainable practices, for example

"sustainable agrirulture" came into common use,

techniques with similar goals were already
attracting attention. Examples include integrated
pest management to reduce pesticide use, improved
methods for storing and applying livestock manures
to maximize their fertilizer value and reduce water
pollution and reduced tillage systems to control soil
erosion. More recently, many agricultural
institutions have started programs specifically
labeled 'sustainable agriculture." Such programs
explicitly acknowledge the inIluence of the
sustainable agriculture movement and indicate

resistant varieties, good residue management, and

best choice of planting date. Therefore it is not
correct to describe sustainable and conventional

practice as governed by fundamentally different
principles and mechanisms-"natural" as opposed
to 'chemical"-despite the different relative
importance of these mechanisms in the two
approaches.

mainstream agrirulture's interest in

accommodating its ideas.
However, some people interested in sustainable
agrirulture both within mainstream institutions and
on the outside do not view with undiluted
optimism the changes that have already occurred in
mainstream research, teaching and extension. To
some, the established research institutions are
under very powerful confined, especially
constrained by disciplinary boundaries and by
researchers' need to publish frequently. The latter,
in turn, may discourage long-term projects such as
studies covering several cycles of a many-year
rotation. These carriers may make it difficult or
impossible for established institutions to organize
agricultural research appropriately for dealing with
sustainable systems (Bidwell, 1986). Also, to those
who believe that sustainable agriculture involves
fundamentally different principles, older ways of
thinking are too firmly established among the

This question has important implications for
agricultural research policy. Perhaps the established
methods of agricultural research are appropriate for
dealing with sustainable agriculture; all that might
be needed is for more attention to be devoted to
the particular techniques and particular conditions
of sustainable agriculture. In contrast, some people
believe that new approaches and methods are
required, involving fitr-reaching differences in basic
theories and concepts. The growing field of
agroecology, as applied to sustainable agriculture,
is an attempt to introduce new theoretical
principles to analyze agricultural systems (new,
that is, in the domain of agriculture, although well
established regarding natural ecosystems).
However, this field still is at a higWyimmature
stage, and basic agroecological research is not yet
receiving very strong support at most colleges of
agriculture. Thus it has yet to demonstrate the
potential that its supporters have claimed for it. In

current generation ofresearchers to permit newer

ideas to flourish. Although such people may
welcome the new interest in sustainable
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agriculture, they do not expect that the change will
be able to go far enough in the current institutional
environment. Buttel and Gillespie (1988) expect
that the low-input work that mainstream research
institutions are showing interest in will be done
mainly by the same scientists-now "born again"
agronomists-whose limited vision created the
need for new approaches.

discouraging outcome would be for the term
"sustainable agriculture" to degenerate into just
another bureaucratized buzz word used to show
that something new and exciting is going on, even
though nothing has really changed. But perhaps the
mainstream will prove highly receptive to the ideas
now labeled as "alternative." If so, it might still be
intrinsically advantageous to have someone whose
role is to continue to challenge the established
institutions and to keep prodding them to move
further than institutional inertia would otherwise
permit. On the other hand, if the receptiveness
extends to the spirit of sustainable agriculture as a
continning quest, and not just to the specific details
of systems being advocated today, then eventually it
should be possible to drop the distinction between
"alternative" and "conventional" as irrelevant and
unnecessary.

Some critics of current agricultural research believe
that its limits are more fundamental and that they
will not be eliminated even if appropriate
institutional arrangements are provided and a new
generation ofresearchers took over. This view

considers the problem to be nothing less than the
way scientists think about how the universe works.
Our thinking, it is said, is too "mechanistic" and
"reductionist" to encompass the complex relations
of a sustainable agricultural system, a task for
which a new scientific paradigm is needed (Cobb,
198+). However, this criticism may be making the
mistake of attacking all science, rather than bad
science. The most dramatic and exciting
breakthroughs in the history of science include
many that are profoundly "antireductionist":
quantum mechanics, evolution, and general
relativity, for example. To believe that one has a
better way of understanding how the world works
amounts to placing oneselfabove Bohr, Darwin,
and Einstein.

Does sustainable agriculture require a higher level
ofmanagement ability among liu-mers?

Sustainable agriculture is commonly said to reqnire
more management than conventional practice, both
in how much effort the farmer must expend and in
the quality demanded. The explanation is that
sustainable practices substitute knowledge and
understanding for teclmological control of growing
conditions (Stinner and House, 1987). For
example, in conventional practice, a disease of

livestock might be completely controllable by
routine prophylactic administration of an antibiotic,
whereas in sustainable practice the goal is to
prevent the disease by reducing stresses that make
the animals more susceptible, and by housing them

Finally, certain critics, including some individuals
at mainstream agricultural institutions, have argued
that such institutions not only have failed to grasp
the spirit of sustainable agriculture, but do not even
want to. The llurry ofrecentIy instituted programs
is said to be merely a way to appear responsive to
outside pressures, and to blunt the full thrust of the
movement. In this view, advancing the cause of
sustainable agriculture means challenging some far-

in conditions less conducive to communicating the

disease. The farmer therefore must monitor the
animals carefully to be able to start treatment
promptly should it become necessary.
Another source ofgreater management
reqnirements is said to be the need to make
decisions on an integrated, whole-farm basis, in
contrast to the more compartmentalized approach
possible in conventional systems. Also, sustainable
management is often depicted as the adaptation of
general principles to the specific circumstances of
the individual farm, whereas conventional practice
is sometimes characterized as a "cookbook"
approach - a set ofprescriptions that can be
applied anywhere, without much understanding of
the agroecosystem (Friend, 1983; Ehrenfeld,
1987). The sustainable agriculture literature

reaching economic, social, or political constraints,

a challenge that mainstream agricultural institutions
are not likely to mount (Altieri, 1988). Similarly,
Buttel and Gillespie (1988) argue that because a
range of concepts has been advanced under the
name "ecological agriculture," mainstream
agriculture has been able to choose the leastthreatening version of it, sanitize it further to make
it bureaucratically acceptable, and appropriate it as
their own.

The relation between mainstream institutions and
supporters of sustainable agriculture will
undoubtedly clariry itself with time. The most

56

economic pressures on farmers and the increasing
concern over agriculturally related enviromnental
problems. Although its roots go back much further,
sustainable agriculture as an explicidy formulated
concept is young compared to the time it will take
to explore its ramifications and to understand fully
its basic principles.

emphasizes the need for flexibility and stresses
that there is no one best method under all
circumstances,
Although these arguments are persuasive, the
question of comparative management requirements
is still open. Certainly sustainable agriculture will
require farmers to acquire different kinds of
knowledge and skills, but this does not mean it is
necessarily more difficult. Some proponents of
sustainable agriculture may exaggerate the extent
to which purchased inputs obviate the need for
judgment in conventional practice, and may not
take due account of the many decisions that still
must be made even if one uses inorganic fertilizers,
synthetic pesticides, and livestock antibiotics. For
example, specialization, expansion, and heavy use
of inputs in conventional approaches may require a
greater management ability in handling financial
and marketing affilirs. Also, the stereotype of
"cookbook" farming may indeed apply to poorer
conventional managers, but not to the more
discerning ones who still bring knowledge and
experience to their operations despite the
availability of chemical help. Also, some of the
expertise required for sustainable practices can be
hired, for example professional services for
integrated pest management.

What can be done to advance this understanding?
Certainly, more research and development are
needed to apply sustainable agriculture concepts to
specific situations and specific problems. However,
unless we move considerably beyond merely doing
some additional detailed empirical studies, it will
amount to little more than a faddish but empty slogan. To fulfill its full potential, sustainable agriculture needs greater intellectual rigor. Important
conceptual questions are not heing asked, let alone
answered. Fundamental principles still need to be
developed and refined. Too much that needs to be
demonstrated is instead simply asserted, or unconsciously assumed, or removed from debate by
being made a matter of defmition. People with a
particular view of what sustainable agriculture is all
about sometimes are not willing to acknowledge
that other versions may be equally legitimate.
Supporters of sustainable agriculture often claim
with considerable justification that mainstream
agricultural thinking is too reluctant to challenge
basic assumptions, too dogmatic, and too quick to
become immersed in technical minutiae even
though fundamental questions remain unaddressed.
Ironically, sustainable agriculture runs the risk of
repeating these mistakes. Fortunately, the field still
has time to take heed ofprevious experiences. lfit
does, it will not only generate new solutions to the
particular problems now affecting agriculture but
also set a new and better standard for thinking
about agriculture in the future.

Finally, even if sustainable agriculture imposes
greater management difficulties now, this problem
may be reduced after farmers have had more
experience with it and after more effort has been
devoted to it by established research, extension,
and teaching institutions. The lack of reliable
information sources has been a common complaint
among organic farmers (Wernick and Lockeretz,
1977; Baker and Smith, 1987), and undoubtedly
applies to other sustainable approaches as well.
Eventually, the mystique surrounding the
complexities of sustainable management may
disappear, and what now may seem bewilderingly
complicated very likely can be made much more
fathomable (Coleman, 1985). Farmers have been
called on many times in the past to take on new
management challenges, and it seems plausible that
with appropriate support the challenges of
sustainable management can be met as well.
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Conclusion: Let's do it right
Sustainable agriculture is not so much a new idea as
a synthesis ofideas originating from various
sources, out of various motivations. It is continuously being modified and refmed to reflect current
57

REFERENCES

agriculture. American Journal of Alternative
Agriculture 2(4): 148-152.

1. Altieri. Miguel A. 1988. Agroecology: A new
research and development paradigm for world
agriculture. Paper presented at the International
Symposium on Agricultural Ecology and
Environment, University of Padova, Italy, April.

12. Ehrenfeld, David. 1987. Sustainable
agriculture and the challenge of place. American
Journal of Alternative Agriculture 2(4): 184-187.
13. Fischer, C. 1978. Introduction to the
conference theme "Towards a Sustainable
Agriculture." InJ. M. Besson and H. Vogtmann
(eds.), Towards a Sustainable Agriculture. Verlag
Wirz AG, Aarau, Switzerland. pp. 11-17.

2.
Baker, Brian P., and Douglas P. Smith. 1987.
Self-identified research needs of New York organic
farmers. American Journal of Alternative
Agriculture 2(3): 107-113.
3.
Bidwell, Orville W. 1986. Where do we
stand on sustainable agriculture? Journal of Soil and
Water Conservation 41(5):) 17-320.
4.

14. Francis, Charles A., and James W. King.
1988.Cropping systems based on farm-derived,
renewable resources. Agricultural Systems 27:6775.

Buttel, Frederick H., Gilbert W. Gillespie,

Jr., Rhonda Janke, Brian Caldwell, and Marianne

15. Francis, Charles A., Richard R. Harwood,
and James F. Parr. 1986. The potential for
regenerative agriculture in the developing world.
American Journal of Alternative Agriculture
1(2):65-73.

Sarrantonio, 1986. Reduced-input agricultural
systems: Rationale and prospects. American
Journal of Alternative Agriculture 1(2):58-64.
5.
Buttel, Frederick H., and GilbertW.
Gillespie, Jr. 1988. Agricultural research and
development and the appropriation of progressive
symbols: Some observations on the politics of
ecological agriculture. Bulletin No. 151, Dept. of
Rural Sociology, Cornell University, Ithaca, New
York.

16. Freudenberger, C. Dean. 1986. Value and
ethical dimensions of alternative agricultural
approaches: In quest of a just and regenerative
agriculture. In K. Dahlberg (ed.). New Directions
for Agriculture and Agricultural Research.
Rowman and Allenheld, Totowa, New Jersey. pp.
349-364.

6.
Clancy, Katherine L. 1986. The role of
sustainable agriculture in improving the safety and
quality of the food supply. American Journal of
Alternative Agriculture 1(1)11-17.

17. Friend, Gil. 1983. The potential for a
sustainable agriculture. In D. Knorr (ed.).
Sustainable Food Systems. AVI Publishing
Company. Westport, Connecticut. pp. 28-47.

7.
Cobb, John B. 1964. Theology, perception,
and agriculture. In G. K. Douglass (ed.). Agricultural Sustainability in a Changing World Order.
Westview Press, Boulder, Colorado. pp. 205-217.

18. Grant, Kenneth E. 1975. Erosion in 1973-74:
The record and the challenge. Journal of Soil and
Water Conservation 30(1):29-32.

8.
Coleman, Eliot. 1985. Towards a new
McDonald's farm. In T. C. Edens, C. Fridgen, and
S. L. Battenfield (eds.), Sustainable Agriculture and
Integrated Farming Systems. Michigan State
University Press, East Lansing, Michigan. pp. 5055.
9.

19. Hallberg, George R. 1986. From hoes to
herbicides: Agriculture and groundwater quality.
Journal of Soil and Water Conservation 41(6):357364.
20. Harwood, Richard R. 1985. The integration
efficiencies of cropping systems. In T. C. Edens, C.
Fridgen, and S. L. Battenfield (eds.). Sustainable
Agriculture and Integrated Farming Systems.
Michigan State University Press, East Lansing,
Michigan. pp. 64-75.

Crosson, Pierre. 1986. Sustainable food

production: Interactions among natural re sources,

technology, and institutions. Food Policy
11(2): 143-156.

21. Hill, Stuart B. 1982. Steps to a hoste
ecological food system. In S. Hill (ed.), Basic
technics in Ecological Farming. Birkbauser Verlag,
Basel, Switzerland. pp. 15-21.
22. Hodges, R. D. 1982. Agriculture and
horticulture: The need for a more biological

10. Douglass, Gordon K. 1984. The meanings of
agricultural sustainability. In G. K. Douglass (ed.),
Agricultural Sustainability in a Changing World
Order. Westview Press, Boulder, Colorado. pp. 129.
11. Edwards, Clive A. 1987. The concept of
integrated systems in lower input/ sustainable

58

approach. Biological Agriculture and Horticulture
1(1)1-13.

gains attention. Agricultural Outlook, April. pp.
26-28.

23. International Federation of
OrganicAgricuiture Movements. 1988. Technical
Committee proposal for new IFOAM basic
standards for organic agricultural production.
Internal Letter 31 (June): 19-31.

34. Vail, David, and Michael Rozyne. 1982.
Contradictions in organic soil managem ent
practices: Evidence from thirty-one farms in Maine.
In S. Hill (ed.), BasicTechnics in Ecological
Farming. Birkhauser Verlag, Basel, Switzerland.
pp.32-40.
35. Wagstaff, Howard. 1987. Husbandry
methods and farm systems in industrialized
countries which use lower levels of external inputs:
A review. Agriculture, Ecosystems and
Environment 19:1-27.

24-. Lockeretz, William. 1978. The lessons of the
Dust Bowl. American Scientist 66(5):560-569.
25. Lockereta, William. 1986. Alternative
agriculture. In K. Dahlberg (ed.). New Directions
for Agriculture and Agricultural Research.
Rowman and Allenbeld, Totowa, New Jersey. pp.
291-311.

36. Wernick, Sarah, and William Lockeretz.
1977. Motivations and practices of organic farmers.
Compost Science/Land Utilization 18(6):20-24-.

26. Lorkeretz, William, Georgia Shearer, and
Daniel Kohl. 1981. Organic farming in the Corn
Belt. Science 211:540-547.

37. Wisconsin Rural Development Center. 1988.
WRDC leads study on sustainable payoff.
Newsletter 5(3): I.
Agronomy group defines "sustainable agriculture"

27. Madden, Patrick. 1987. Can sustainable
agriculture be profitable? Environment 29(4): 1820, 28-34.

"Sustainable agriculture" means different
things to different people. A group of 350
American Society of Agronomy members, meeting
in late 1988 at the society's armual convention in
Anaheim, California, hammered out their working
definition. Here it is.

28. Merrill, Margaret C. 1983. Eco-agriculture:
A review of its history and philosophy. Biological
Agriculture and Horticulture 1(3):181-210.
29. Popkin, Roy. 1988. "Alternative farming": A
report. EPA Journal 14(3):28-30.
30. Rodale, Robert. 1988. Agricultural systems:
The importance of sustainability. Phi Kappa Phi
Journal (Summer):2-6.

"A sustainable agriculture is one that, over the
long term, 1) enhances environmental quality and
the resource base on which agriculture depends, 2)
provides for basic human food and fiber needs, 3) is
economically viable, and 4) enhances the quality of
life for farmers and society as a whole."

31. Scofield, A. M. 1986. Organiefarming: The
origin of the name. Biological Agriculture and
Horticulture 4(1): 1-5.

Commentaryartide by:

32. Stinner, Benjamin R., and Garfield ], House.
1987. Role of ecology in lower-input, sustainable
agriculture: An introduction. American Journal of
Alternative Agriculture 2(4): 146-147.

William Lockeretz
Tutts University.
Reprinted with permission Irom the American
Journal ofAlternative Agriculture 3(4): 174-

33. U.S. Department of Agriculture, Economic
Research Service. 1988. Alternative agriculture

181. 1988.

59

60

FUTUlUJ HORIZONS:
BecentLiterature in SustainableAgriculture

Introduction

ChapterIV

Importance of Ecology and
Natural Systems
A unique expression of the human condition is the ability to reflect, and to write,
about our relationship with the rest of the natural world. But it is hubris to state
that we hold Earth in the Balance. This planet has survived the appearances and
extinctions of countless species before humanity appeared, and will no doubt
survive many more, even after we are gone. Yes, we are a preswnptuous species
who can, fortunately, write books of this genre that are important to an
understanding of sustainable agriculture.
In Earth in the Balance: Ecology and the Human Spirit (1992), Vice President AI

Gore (then a U.S. senator) provides an articulate and compelling commentary on
his observations, made during nwnerous international trips across several
continents, of the interface between humans and nature. He gives countless
examples of the depredations that occur from overcrowded conditions and
exorbitant natural resource toll extracted on the landscape. In addition to
docwnenting the history of this exploitation, Gore brings us up to date on the
current population crisis (as of 1992) and provides an agenda for a Global
Marshall Plan to meet the food and economic development needs of other
countries.
Two additional historical statements on the relationships between agriculture and
ecology are An Ecological History ofAgriculture (1992) by Daniel Vasey and
Earth (1990) by Wayne Pritchard and Wallace Akin. The first draws from the
historical record about the rise and fall of several civilizations, and how closely
their collapses were linked to their failures in managing natural resources and
food production. Vasey draws our attention to the impacts and complications of
viewing agriculture as a series of disconnected components, and how the rise of
industrial agriculture based on the work of 'agricultural chemists' gave us an indepth understanding of physical elements of the system but limited perspective
on its overall health. In the second, a revised version of Earth gives the lay person
a valuable description of the importance of stewardship and the finite limits of
natural resource availability to meet human demands. Pritchard and Akin appeal
to the feeling side of our being, providing information to arouse the emotions
toward a conservation ethic, underscoring the need for people to take
responsibility for the long-term care of natural resources.
Many of us in agriculture would be hesitant to pick up a book by a landscape
architect or planner, yet the loss would be ours if we ignored Gray World, Green
Heart: Technology, Nature, and the Sustainable Landscape (1994). Robert
Thayer, Jr. draws from his rich experience in design and planning to describe the
excesses ofhwnan behavior and how this affects the land. He paints a lurid
North Central Reponal Sustainable Agriculture Research and Education Tralninll Prollram
Center for Sustainable Agricultural Systems, University ofNebraska-Lincoln
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picture of a suburbia dedicated to the automobile and its temporary storage, as
well as paving its access ways to our places of work and play. Thayer portrays our
guilt about technology with the irony of underground telephone and power lines,
green covers over air conditioners, and fenced enclosures to hide garbage cans.
Both our love of technology and the guilt that it generates are embodied in his
description of America as one large 'technological theme park.' The book
concludes with an optimistic if unlikely projection of how Yolo County could
appear in three decades if current California development strategies were
modified to be more friendly to the environment.
It is hard to believe that a compendium of 100 book reviews could possibly
attract and hold a reader's interest. This was one editor's experience (Francis)
with Stephanie Mills' In Praise ofNature (1990) while on a cross country trip a
few years ago. The same growth of interest and publications that fostered our
idea for the current volume on sustainable agriculture is but a small tremor in
comparison to the Pacific Rim scale explosion of literature about ecology and the
environment. Mills' book taps into several classics, while concentrating on recent
offerings in food and sustainability, agriculture, and rational use of natural
resources. A creative organization of the book according to Native American
tradition in sections labeled Earth, Air, Fire, Water, and Spirit provides a unique
roadmap and route rarely taken into the literature in this vital landscape.
Embraced as a set of resources, these four books and one review (Mills) provide
an unusually rich perspective on the current understanding of how ecology and
natural systems relate to agriculture. It is a perspective that has been too long in
arriving to join the mainstream of agriculture, and one that is only now beginning
to spill over the sandbags that protect a channelized industry that depends
intimately on the health of the natural as well as the inhabited ecosystem. We
would be well advised to incorporate one or more of these books into the general
background reading for our courses in Agronomy, Animal Science, Agricultural
Economics, and other discipline-specific areas of study. There is a glaring need
for the holistic perspective, and books relating ecology and natural systems to
agriculture provide that insight.

Charles Francis and Gabriel Hegyes
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FuTURE HORIZONS:
RecentLlterllture in SastalnllbleAgrlculture

Earth in the Balance: Ecology and the Human Spirit
Al Gore, 1992
Houghton MilDin Co., One Beacon St., Boston, MA 02108. +07 p, cloth $22.95
How can we rationalize rotting down enough trees
to produce yet another book on global warming,
deforestation, and the environment? Such a book
would have to be special. Written from the unique
perspective ofa U.S. Senator and former
Representative to Congress, Earth in the Balance
justifies the investment. This is a thoughtful and
comprehensive treatment of our most pressing
global problems. A former journalist himself, Al
Gore brings a direct and articulate writing style that
covers large topics with ease and efficiency. Unlike
most books written by scientists, it makes
compelling reading.
Gore begins with the predictable but still shocking
examples of an Aral Sea shoreline that is 40 km
from where the fishing boats are grounded; a
mysterious and still unexplained death of 12,000
seals whose lifeless bodies washed ashore in the
North Sea; and a 600% increase in the chlorine
content of the atmosphere over the last four
decades. Although cause and effect are not always
apparent, increase in human population and demand
for resources are at the core of the challenge.
In Chapter 2, "The Shadow Our Future Throws:
Gore exhorts us that "the choice to do nothing in
response to mounting evidence is actually a choice
to continue and even accelerate the reckless
environmental destruction that is creating the

natural events and climate catastrophes. Gore
describes how many of the principal migrations of
peoples, the rise and fall ofnumerous civilizations,
were in fact the consequences of ice ages, major
volcanos and other dynamic natural events. This
discussion is a new look at history, one that most of
us missed in the usual treatment of the movement of
peoples and changes in places over the centuries.
The purpose of presenting such a perspective on
history, along with the following chapters on air and
water quality, on the fragile crust of the Earth, on
the loss of genetic diversity, and on the
accumulation of solid waste, is to focus attention on
current human population pressures and their
impacts on the environment. Further, Gore uses this
approach to emphasize the immediate need for a
massive global mobilization of resources and the
resolve to make the changes necessary for survival.
Mr. Gore proposes a type of Global Marshall Plan
that would bring resources from Developed
Countries to bear on the needs for food and
economic development for the rest of the world.
The elements include:
I. Stabilizing world population
2. Creating and developing environmentally
appropriate technologies
3. Creating a new economics that measures
the impacts of our decisions on the

catastrophe at hand." He continues with a

environment

description of a scientific method that offers a single
dimensional approach, a quest for certainty that will
not serve us well in the current race against time
toward understanding and reversing the
environmental impact of a growing human
population. He describes ecological systems that are
highly interdependent, functioning with a series of
feedback loops; simple rules oflinear cause and
effect don't easily explain the consequences of our
actions in the total ecosystem.
"Climate and Civilization: A Short History" relates
many of the major changes in human societies to

4.

Developing new treaties and agreements for
regulating, planning, and enforcing needed
changes
5. Establishing goals and setting directions
toward sustainable development, especially
in the Third World
At this point the author is focused primarily on
problems in the Developing World, and appears to
ignore the disproportionate consumption of energy
and other resources by people in the Industrialized
World. Nevertheless, the concept ofa massive
Marshall Plan for the coming century is a creative

North central Reponal Snstainable Apiculture Research and Education Tralninl Pro...am
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thoughtfully written call to action. In his current
political position as U.S. Vice President, the author
has an opportunity to make some of these changes
happen.
Reviewed by:

and important advance that could bring together
peoples from most countries to solve global
challenges.
The perspective presented in Earth in the Balanceis
one that would be useful as a component of our
introductory courses in agronomy and natural
resources. The chapter titled 'Climate and
Civilization" would be valuable reading as an
introduction to this global focus. The conclusions
that Mr. Gore reaches could be seen as guidelines
for how nations should work together toward a
common goal. This is a well conceived and

Charles Francis
University ofNebraska, Lincoln.
Reprinted with permission Irom the Journal of
Natural Resources and Lire Sciences Education
24:206. 1995.
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An Ecological History of Agriculture:
10,000 B.C. to A.D. 10,000
Daniel E. Vasey, 1992
Iowa State University Press, Ames, IA 50011. 363 p, cloth $36.95
•Agriculture and society have evolved on a path that
can be neatly summarized .... The first farmers
depended upon knowledge ofnature accumulated
by their ancestors, thousands of generations of
collectors of wild foods. That knowledge fed them
and formed the base on which agricultural
knowledge would be built. Agriculture still builds
upon accumulated knowledge, now that of scientists
as well as farmers, and present knowledge still feeds
the irmovators of'future tedmology." Important to
Vasey's historical discussion is that agriculture as the
management of crops, animals, and ecosystems is
governed by the same biological laws as those that
act in natural ecosystems. These laws can be
manipulated to help us meet our food production
goals, but they remain laws that we cannot change.
He describes the properties of systems that affect
their function and stability, boundaries within which
most energy and physical/biological elements
exchange, and the imperfect process of energy
capture. An intriguing hypothesis is Vasey's
contention that despite the cumulative nature of
information and tedmology, knowledge may be lost
due to colonization, collapse of a culture, or massive
adoption ora specific modern farming system; the
slash and burn farmer in the tropics may have as
much or more knowledge as the U.S. corn belt
entrepreneur, but it is different knowledge and
specific to a different context.
Vasey introduces the ecolOgical factors and
interactions that provide the basis for agroecosystem
function. Trophic levels through which energy
passes and biomass is converted are intimately
connected. Likewise the elementary requirements of
primary producers and humans are summarized,
providing the biological basis on which to explore
agriculture and how it evolved. The evidence for the
roots ofagriculture described in Chapter 2 includes
the regular burning offorests in Taiwan (12,000

B.C.), semidomestication ofplants in Thailand
(7,000 B.C.), and drainage and construction of
raised beds in Papua New Guinea (+,000 B.C.).
Domestication and diffusion of early crop varieties
are often given as clear evidence ofagriculture, as
people and their crops and animals co-evolved in a
gradually changing environment. One can conclude
from the author's discussion of origins that our
rather arbitrary fixing ofagriculture as 10,000 years
old does not come close to capturing the diversity of
known information and the discontinuous process by
which cultivation of crops and animal raising in fact
occurred,
Preindustrial agriculture is described as a series of
steps of increasing intensity ofland and resource
use. The forest fallow system has one-two years of
cultivation alternating with 20- 25 years of secondary
forest regeneration, with few inputs used during the
cropping phase. Increasing population pressure has
led to shorter fallow periods, more permanent
cultivation, and complex intercropping systems.
Irrigation was also practiced in a few favored areas.
Pastoralism as practiced in grasslands and open
woodlands is described as a system that increasingly
interacts with agricultural activities in more
sedentary societies.
How unique systems evolved that were unique to
rainfall and latitude is explored in detail for the
tropics (Chapter 5), dry lands with seasonal rainfall
pattern (Chapter 6), and humid temperate regions
(Chapter 7).
The critical interactions of a growing population and
its demands on the ecosystem are described from
both conflicting and complementary points of view
and opinions: homeostasis; Malthusian population
increase up to resource limits; and elasticity of
systems and use of tedmology. What is certain is a
complex series ofrelationships among human
population, natural resource use, and the growth of
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agrirulture. In the chapters leading up to
industrialization, Vasey's approach is chronological,
comprehensive, and well referenced. The treatment
does appear disjointed and irregular at times,
however, and leaves the reader somewhat confused.
Perhaps this disorder represents our understanding
of preindustrial agriculture?
In Chapters 9-11, Vasey describes the process of
industrial agrirulture development from the early
steps in growing productivity to the introduction of
science and industry in the 19th Century. He
outlines the contributions of chemistry and soil
science, the role of "agrirultural chemists" in the
mid part of that century. Vasey is rightfully skeptical
about the capacity of most soil scientists, even to the
present day, to adequately define and manage soil
health. An all too brief section outlines the
emergence of chemical plant protection, and an
awakening of interest in biological control as
resistance to chemicals was recognized. More
attention is given to the course or development of
plant breeding. The discussion brings us up to date
with current fertilizer use, mechanization,
integrated pest management, and fmally an
overview of alternative agrirulture. Social

consequences of the introduction of technological
agriculture, including the widely discussed green
revolution, receive proper attention in the chapter.
There is strong social commentary about the
concentration ofland resources, but less emphasis
on the ecological implications of development.
In a fmal chapter, Vasey compares alternative energy
paths and projections ofhuman population for the
future. These are discussions that appear in many
places, and the book adds little to our understanding
of the future. The current systems and future
projections discussions also have minimal treatment
of the ecological implications of various options.
The primary value of Vasey's book is in the
historical roots of agrirulture and his discussion of
ecological dimensions of early food production
systems. The early history sections are well
referenced. The discussion of present and future
systems is less rigorous, but the book is valuable for
its historical perspective and attempt to link ecology
and agriculture.
Reviewed by:

Charles Frands
University ofNebraska, Lincoln, NE
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Earth
Revised by H. Wayne Pritchard and Wallace E. Akin, 1990
University of Oklahoma Press, 1005 Asp Ave., Norman, OK 73019.308 p, paper $ 1+.95
Earth is a book first written in 1962. It has been
recently revised to bring issues such as acid rain,
disposal of wastes, and the world food problem into
the discussion of stewardship of the planet. The
classification of soils according to Soil Taxonomy has
also been partly updated. The intent of the book is
to provide information about our planet so that the
conservation (soil-land) stewardship concept may he
emphasized. It is a book written in layman's terms,
but that describes very well the finite limits of our
planet and the damage (existing, current, and
potential) the activities of our species have inflicted
on it. From this, it is presumed the layman will be
more aware of hazards , hence more willing to
support, both financially and morally, the efforts in
soil and water conservation, and in other
environmental issues.
The book is divided into 14 chapters. These chapters
have prophetic names-perhaps even poetic names
such as "The Soil Beneath Our Feet." "A Blade of
Grass." "The Soil in Man." "The Breath of Life." Each
chapter has beneath its tide a quote from the Judeo
Christian tradition (Psalms, the book of Genesis) or
from writers such as Pearl Buck, John Milton, or
Ralph Waldo Emerson. "The Earth is the Lord's and
the fullness thereof; the world and they that dwell
therein." sets the stage for the Preface. The final
chapter, "Land, Food, and People." begins with a
quote &om James Norman Hall, "The thing that

numbs the earth is this / That man cannot devise /
Some scheme oflife to banish fear / That lurks in
most men's eyes / Fear oflack of shelter, food and
fire for winters cold, / Fear of the children's lacking
these, / This in a world so old."
Within the chapters of the book are included many
bits of information, usually called filets, that
describe the various situations suggested by the
chapters. For example, in "Planet Earth" a discourse
on the universe, its age, the great distances, and a
suggestion of its future, places the Earth in the

context of the rest of the planets, suns, and galaxies.
Another example in "The Man With The Plow' is a
map of the USA that shows the vast extent of damage from wind and water erosion. Various dates of
Significant legislation nvoring conservation are included, as are averages within projects such as the
Small Watershed Program. In the chapter "The Land
on Which We Live." it is pointed out that the FAa
has accounted for 33,000 million acres on earth (a
figure I had not seen before). Of this area, 3000 million acres are suited for "cropland'; 5300 million
acres are in meadow or pasture; 8700 million acres
are in forests and woodland; 1000 million acres are
termed unused; and 15000 million acres are "waste
or built over land.' There is no way for the reader
to verify these quantities because the sources are

"selected readings' and are not referenced in the
text.
But then it's not that kind of book. Its style is to
attend more to the "feeling' side of the land ethic
than to the rational side. It is very well written for
this purpose. Few scientific articles or memos from
the national SCS office ever garner much
"emotional' support from the public (or from those
working in conservation for that matter). This book
is able to touch that side of thinking, and for those
who do most of their "thinking" through" feeling"
this book should have great appeal if they're looking
for information to support their ideas about the
conservation ethics, land stewardship, and our
responsibility for the quality of our own
environment.
If Earth were to be an appropriate text, I think it
would be for a course in the social sciences rather
than in earth science. We are developing a course
that will be entitled Earth in Crisis, or something to
that effect. Topics will in part at least be selected
from the Worldwatch Report. There is much of
what we might aim at with that course in this book.
In the part of Earth in Crisis that I teach, I plan to
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as a book to support rational application of the
scientific method.
Reviewed by:

use the book, at least for now, as a recommended

reading.
In summary, if a book that uses poetic phrases such
as, "...but death was the inhibiting factor," or ".. .In
this struggle for existence," and starts its chapters
with phrases like "and God said: Let the waters
under the heavens be gathered together in one place,
and let the dry land appear. And so it was." is useful
to you, this is a very useful book. I would not use it

David T. Lewis
University ofNebraska, Lincoln, NE
Reprinted with permission from the Journal of
Agricultural Education. /9:228-229. /990.
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Gray World, Green Heart: Technology, Nature, and
the Sustainable Landscape
Robert L. Thayer, Jr. 199+
John Wiley & Sons, 605 Third St, New York 10158. New York. 352 p, cloth $#.95
Professor Thayer has produced a book about ordinary people and what they see in their landscapes.
In Gray World, Green Heart, he describes "their
love of nature and land, their hopes, dreams,
frustrations, actions and reactions to technology as
it molds and inIIuences their personal, tangible
worlds .... It is about the opposition between nature
and technology in our everyday lives and
surroundings, and the increasing uneasiness with
which we confront this opposition." He has created
a masterpiece in contrast, and one we should read
as we commit resources for construction and our

own short-term creature comforts and enjoyment.
It is the best of times and the worst of times, as we
confront the challenge of applying new technologies
to meet human wants and needs. Robert Thayer
illustrates one current extreme with the
hyperreality of the Mirage Hotel Casino volcano in
Las Vegas, an active mountain with a two-minute
explosive cycle each 15 minutes from dark until
1:00 a.m.:"a spray plume enlarges ... and is
accompanied by brilliant flares of natural gas, .
eventually engulfmg the entire mountain top, .
climaxing in stabbing ridges of flame which emerge
from the shallow water pond as if fissures or shafts
of molten rock.... It is all over in two minutes." Is
this entertairunent sustainable, or even necessary?
One must question if the world is a better place for
the use of this technology?

In contrast, the new Arcata Marsh in Northern
California incorporates the latest in waste
engineering in a combined wastewater treatment
wetland, ponds for wildlife, and aquaculture. In
this process, "waste enters the facility, ... solids are
eliminated and the wastewater is clarified, ...
chlorinated, dechlorinated, and fed through a
succession of bulrush ponds into the secondary
oxidizing lagoons, after which it passes into an
additional set ofponds and wildlife enhancement

marshes which fix much of the nitrogen in the food
chains of typical bay marsh ecosystems .... Tertiary
water passes through an additional set of ponds and
is mixed with sea water, in which silver salmon,
cutthroat trout, and sturgeon are raised." Here is

an application of technology that solves a current
human dilemma, enhances the enviromnent, and
produces food. We visited this site in summer
1995, and it is truly a model for the future.
Typical of Thayer's approach to looking at today's
human attempts to modify the landscape, this
comparison is described in an articulate and
meaningful way. "The Arcata marsh offers a starkly
contrasting alternative to places like the Mirage
Volcano. The marsh is a manifestation of
technology where a symbiotic process, carefully
developed out of concern for the larger natural
community of birds , fish, microorganisms, and
humans sets a conspicuous and sustainable example
for community development. It brings the essential
human/nature/technology interaction to the visible
surface, manipulating it in such a way that waste
becomes natural resource. Salmon, trout and
waterfowl thrive in a wetland enviromnent where
[human] residents jog, watch birds, or picnic."
In early chapters, Thayer briefly outlines a history
ofhuman interaction with land and environment,
and the increasing distance we have established
from the natural world. Our love oftechnology is
illustrated by "residential landscapes [that] are
dominated by driveway and garage," and streets to
provide automobile access to dwellings and
communities. We place a green facade over this
urban landscape, and hidden behind is a complex
technological support system full of gadgets and
requiring vast amounts offossil fuels to sustain. At
the same time our guilt about technology is
illustrated by covers over air conditioners,
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underground power and telephone lines, and
enclosures for garbage cans.

wastewater treatment. The examples take into
account the need for maintaining habitats large
enougb for other species, and the landscape linkages
needed to connect them. A concluding essay
describing a model small city [Davis, CAl in the
year 2030 provides a visionary view of a future that
could be created, if we were to make that choice
and had the collective will to achieve such an
objective.

Once adopted, technologies can influence our life
directions, and some decisions seem irreversible.

The products we own define who we are; we
become what we own. And Thayer points out that
our ability to invent new gadgets and technologies
far exceeds our ability to evaluate the impacts of
these advances. He describes a number of cases
where the philosophical dilemmas of love of
technology and guilt about its consequences come
to the fore. At one point, America [the U.S.] is
described as a "technological theme park." Thayer's
description of U.S. personal belongings brings to
mind the recent Sierra Club book, Material World,
a photographic and tabular comparison of U.S.
families with those of other countries.

Gray World, Green Heart is a book about
sustainable landscapes. It is also a treatise on human
behavior and perceived needs, and the impacts of
this behavior on the natural ecosystem. There is a
message about future society, and about the choices
we need to make. For thoughtful students of
agriculture, of communities, ofrural planning, and
of the human interface with natural ecosystems,
this is a stimulating book. It would be highly useful
for undergraduates as a mind-expanding resource,
and one that would stimulate hours of classroom
discussion. I higbly recommend it for an insightful
look at alternative futures, those that we create
with our decisions today.

In the last section of Gray World, Green Heart,
Thayer describes the potentials of sustainable
landscapes as solutions to these dilemmas. The
sustainable landscape is defined as "a physical place
where human communities, resource uses, and the

carrying capacity of surrounding ecosystems can all
be perpetually maintained." He outlines the
components of such systems, with reduced rates of
consumption, closing of resource loops, and
efficient recycling of all possible resources. He talks
about the connectedness of elements in natural
systems, and the potentials to tap into these
principles in design ofhuman systems in

Reviewed by:
Charles Francis

University ofNebraska, Lincoln, NE
Reprinted with permission from the American
Journal ofAlternative Agriculture 11(1):48.
1996.
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In Praise of Nature
Stephanie Mills, Editor, 1990
Island Press, 1718 Connecticut Avenue NW, Suite 300, Washington, DC 20009.
255 p, paper $14.00
From Earth Day in 1970 to its recent 20th anniversary, a remarkable transformation bas occurred.
Due in part to growing awareness of the ecological
impact of human activities on the envirorunent, this
transformation bas permeated our thinking about
development, about global political differences, and
about the role of humans in charting their own path
in the broad scheme of things. Some people now
challenge whether this human role is unique.
Nowhere is the transformation more powerful than
in the recent literature on ecology. A virtual
explosion of new printed material related to
pollution, resource scarcity, global warming, and
other impacts ofhuman and other factors on the
environment threatens to use up the same trees that

these books attempt to save. Yet there is a clear
message to those who insist on pursuing the
domination of our natural environment - in
agriculture, industry, recreation. Nature will

survive, but we may not! And there's an urgent
message to those in education: agriculture is key to
human survival, and our industry is closely linked to
the health of the environment! How can we
confront, sort out, and use this complex new
information resource?

Stephanie Mills bas provided a unique and valuable
road map in her recent book, In Praise ofNature.
Although several of her own essays are included, the
majority ofpages are dedicated to thoughtful
reviews and excerpts from about 100 books, both
historical and current. She contributes a few of the
reviews, but most come from more than 50 other
knowledgeable people who are themselves actively
involved in building the literature and the
educational foundation of a more sustainable
agriculture and society. Reviews are short, from one
to several pages, but they capture the essence of
each book and provide an enticing invitation to rush

to the library to see how this information will fit
into a lecture, a course, and a curriculum.
The books reviewed are not all recent. There is a

small but important historical base that goes back to
Chinese philosophers, and to early
environmentalists such as Thoreau, Muir, and

Leopold. There are references to agriculture that
include Fukuoka, Jackson, and Rodale. Issues that
relate to food and sustainability include books by
Carson, Ehrlich, and Schumacher. But the primary
strength of this review is the collection of recent
literature and new thinking about the environment
and how it relates to agriculture, food, and survival.

In PraiseofNeture is organized according to the
Native American tradition of viewing the elements
of life on this planet: earth, air, fire, water and
spirit. Reviews of individual books are given in a
relatively coberent sequence within these five topics,
accepting the fact that interactions are critical, and
that no book really fits entirely under a single
category. There is a literary sense to this book that
makes it exciting to read. At the same time, the
book represents an opening of the blinds on a
window that we in agriculture recognize, but
seldom peer through. In Praise shows us a new
range of resources perbaps not normally considered
relevant to agriculture. This is best illustrated by the
short descriptions of book sections found in the
prologue, and the range of titles that each includes:
I

Earth. " ... the seemingly passive but actually living
soil, which tendered correctly, can foster the life
contained in a tiny seed and husband the rain. "
There is focus on the dynamism, the
transformations, and the diversity that occurs on the
face of the planet. We fmd reviews of Permsculture
(Bill Mollison), New Roots for Agriculture (Wes
Jackson), food system books (Francis Moore Lappe
and John Robbins), Biodiversity (Ed Wilson), and
State ofthe World(Lester Brown and colleagues).
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environment and resources. In addition to reviews
of classical U.S. environmental literature (Thoreau,
Muir, Leopold), there are widely respected books
such as Small is Beautiful: Economics as ifPeople
Mattered(E.F. Schumacher) and Our Common
Future (World Commission on Environment and
Development). There is a briefreview of Ecotopis
books by Ernest Callenbach. The human dimension,
including criteria used for decision making, does not
form a large part of our educational strategy. There
are resources in the book that could help us broaden
our perspective.

This long section is perhaps the most readily and
apparently applicable to our teaching in agriculture.

Air. ' ... the trembling ofleaves, rippling of grasses,
the tracks left by the invisible winds sweeping the
Earth in great gyres, ushering the weather." There is
an obvious concern in the media that reflects
scientists' data on global climate change. What
happens with temperature and rainfall will have
strong impact on agriculture. In addition to Global
Warming (Stephan Sclmeider), there is reference to
The End ofNature (Bill McKibben), in which the
author not only outlines current problems but a
series of positive solutions. The section explores
Gaia Games Lovelock), a hypothesis that the planet
is really one large interacting organism.

Through the medium ofa review, and with the
contributions of many others, Stephanie Mills has
given us one clear and readable introduction to the
past and current thinking about where we are and
where we are headed. Although the organization
into five sections appears somewhat forced at times,
especially due to the complexity of interactions
among these elements, she gives us pause to think
about how they fit together. Mills provides a brief
but enticing look in new directions-the Gaia
theory, an introduction to ecophilosophy, to deep
ecology, and to other themes that on occasion pass
by our consciousness without making an impact.
These are relevant to agriculture! We need to know
what others are thinking, and to let others know
what we are doing in the practical fields of
agronomy, animal science, plant protection,
economics, and other related fields. This book will
stimulate the process of exchange of ideas.

Fire. ' ... the fascination ofllame leaping gold and
blue from chinks of wood as they blacken, vermillon
to sere ash, warming cold wet bodies with their
sacrifice." The impact of'fire on traditional slash and
burn agriculture is more critical than in our
conventional cropping systems, although range
management does employ or encourage the practice
of controlled burning for rejuvenation. The Forest
and the Trees (Gordon Robinson) is followed by
writings of Amory Lovins and Peter Berg, among
others, in this brief section.
Water. • . . . the color that is no color and sounds that
are sublime ofliving water coursing downhill or
jetting up from within the Earth to be tasted pure
from a dipper at a spring." The section on water
tells the story of the West (Cadillac Desert, Marc
Reisner) as well as the story of the Great Lakes and
other essential waterways. There are books on
water quality, recycling, and waste management,
plus such classics as The Sea Around Us and Silent
Spring (Rachel Carson). This part of the book is
perhaps the most disappointing from the agricultural
point of view, as there are many books not included
that describe the impacts oftoo much water or the
lack of it on the current productive capacity of our
farm land.

There are many people thinking about resources,
the environment, and agriculture. This book
provides a clear window on much of the recent
literature that is relevant to the future of our
industry, and a map to guide us through some new
territory that is important to education. We are
well advised to take time to stroll through the pages
of In Praise ofNature.

Reviewed by:
Charles Frsncis
University ofNebraska, Lincoln, NE

Spirit. • . . .the marvels of spirit, ofloving acts, and
giving; of mutuality and imagination- not just the
traits of the human species, but of sperm whales
buoying up a wounded sister, of bees fanning the
hive." There are descriptions of indigenous cultures
around the world, and how they approach the

Reprinted with permission from the Journal of
Natural Resources and
Sciences Education

Lire

21:185-186.1992.
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Introduction

Chapter V

Economic and Social Dimensions
of Sustainability
"In any case, there is something wrong with making the survival ofthe fittest a
guidingprinciple ofcivilized society. The main point [about laissez-faire
capitalism] is that cooperation is as much apart ofthe system as competition, and
the slogan "survival ofthe fittest" distorts this fact. "
George Soros

One clear distinction between sustainable agriculture and that practiced more
conventionally is the explicit recognition of the ecological, community, and other
social dimensions that are as intertwined with the farming environment as economics. In other words, sustainable agriculture rejects the supremacy of the Industrial Revolutionary model that has dominated conventional "scientific
agriculture": that of Homo cconomicus, the solitary, grasping economic being.
This description of the primal drive - self-interested acquisition within the
marketplace - came from Adam Smith when he described the economic sea
changes occurring in English economic life due to mass production, global trade,
and concentration of wealth . This increase in power, as well as the speed of
change, in industry, finance, technology, and war first garbled Smith's moral
underpinnings with cruelly self-serving Social Darwinian banalities, then drowned
out the quieter influences of community, faith, and tradition to make Homo
economicus, for too many people, the only legitimate characterization of human
behavior.
Although we have seen other motives for behavior in the books reviewed in
previous sections - books on history, agroecology, sustainable systems and
landscapes - it is in this chapter that the reader can explore the unique ideas
brought together by economists and sociologists as they relate to building a viable
food system. Finally, the works reviewed here make the argument loud and clear
that simplistic, linear economic thought, devoid of the rich context of ecology
and culture, conceptually bends the human line toward a potentially ruinous
direction.
Since the publication of Small is Beautifulby E.F. Schumacher in 1972 (not
reviewed here) there has been a small but growing cadre of thoughtful
agricultural economists and development specialists who challenge the prevailing
paradigm of economic growth. It is not unusual today to encounter the challenge,
"Is sustainable growth an oxymoron?" We read of qualitative rather than
quantitative growth, especially in the writings about an emerging 'post-industrial'
economy era. In this spirit, we present a series of reviews on books about
ecological or alternative economics. The reader who has skipped to this section is
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urged to read the appropriate chapters in Alternative Agriculture (1988) for
another comprehensive treatment of the economics of non-conventional systems.
Ecological Economics: The Science and Management ofSustainabi/ity (1991) is a
collection of chapters that describes the merger of economics and ecology, an
apparently unlikely marriage until we learn that a large issue is the search for a
common currency. The new International Society for Ecological Economics in
fact is looking for ways to rationalize the short-term goals and measurable gains
that characterize conventional economics with the long-term objectives and a
different view of our natural resource base. Several authors identify a legitimate
concern about the inability of current theory and practice in agricultural and
development economics to deal with long-term valuation of resources.
Well-known as critics of current economic thinking, Herman Daly and John
Cobb, Jr. summarize their prior writings in For The Common Good: Redirecting
the Economy toward Community, the Environment, and a Sustainable Future
(1989). Although they agree that competitive markets and self-interest provide
an efficient allocation of resources in the short term, it is obvious that the
depletion caused can result in a foreclosing on the future. Daly and Cobb urge us
to think more broadly about community and the common good, and present a
series of policy options. In this same vein, Paul Hawkens' The Ecology of
Commerce: A Dedaration ofSustainability (1993) provides an ecological analysis
of business, and a future vision of how business can prosper if it moves ahead with
an environmental perspective. Herman Daly's Beyond Growth: The Economics
ofSustainable Development (1996) is focused on the environmental and social
consequences of growth.
Additional community and social dimensions of agriculture and the food system
are explored by Patricia Allen and colleagues (Food for the Future, 1993), Don
Albrecht and Steve Murdock ( The Sociology ofAgriculture, 1990), and Elizabeth
Bird and others (Planting the Future, 1995). The social implications of different
farming systems - including such factors as size of farms, intensity of purchased
input use, and location of markets - are enormous for both families in farming
and the communities with which they interact and participate. Much of the
decline of rural communities is due to the inevitable loss of people, institutions,
and services with the consolidation of farms into ever larger units. Purchase of
inputs from distant suppliers, and sale oflow-value commodities to distant
buyers further accelerated the loss of economic and social capital from these
towns. Adopting the viewpoint that people involved in agriculture come first, as
compared to policies and decisions that promote a cheap food system for urban
residents, several of these authors address the success and quality of life for those
on the farm and those in small rural communities. Such evaluation has been a part
of the literature for decades, but it is only now beginning to reach those in the
mainstream who can make decisions that can make a difference.
A refreshing and holistic look at the economics of whole farms is found in Family
Fanning (1988) by Marty Strange of the Center for Rural Affairs. He provides an
alternative view of people's goals, and how both farm decisions and national policy
can be designed to help them meet those goals.
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The over-riding impacts of agriculture and food policy are woven into the
descriptions of specific production practices in Regenerating Agriculture: Policies
and Practice for Sustainability and Self-Reliance. In this well referenced and
clearly written book, Jules Pretty provides numerous examples that underline the
reality of national agricultural policy as a key detenninant of success in the food
system. We need to go beyond reducing tillage or pesticide application to truly
modify our food systems in order to provide nourishment for a growing global
population. Some of the answers will be found in the context of current systems.
Putting People First: Sociological Variablesin Rural Development (1991) moves the
focus from income, jobs, and infrastructure to create an understanding of the social
organization, the cultural context, ofprojeets and the people they involve. From a
1993 workshop in Nairobi, a perspective of development from the bottom up is
found in Social Aspects ofSustainable Dryland Management(1995), a summary of
development efforts in these most difficult regions for agriculture. Rural quality of
life also involves farmer and family health; Agricultural Health and Safety (1995)
looks at how economics, environment, and family issues are integrated into plans for
a sustainable agricultural system.

In Ecological Literacy (1992), David Orr urges us to examine current crises of
energy, water, wastes, and other excesses oftoday's society vvithin the
perspective of a crisis of human values. Only by reestablishing our own
connections vvith the land and the marvelous complexity of the natural ecosystem
can we hope to understand the over-riding importance of connections of food
production decisions with their impact on the environment. Wes Jackson in
Becoming Native to This Place (1994) further exhorts us to return to our roots,
in more ways than just moving to a suburban house with a bluegrass lawn that
happens to be near where we were born. He, too, describes the disconnect
between humans and their food supply, between people and the natural
environment, between an organism that has been yanked from the soil and the
nourishment that the living earth can provide, These books describe a crisis of
conscience, a separation of people from biological reality, but offer a path that we
can pursue to reestablish the vital connection between humans and the ecosystem
that supports them. The adventure along this path is yours.

Charles Francis and Gabriel Hegyes
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Ecological Economics: The Science and
Management of Sustainability
Robert Costanza, Editor, 1991
Colwnbia University Press. 562 W 113 St., New York 10025. 525 p, doth $50.00
From our perspective, Ecological Economics
describes the new transdisciplinary field that merges
economic and environmental concerns into the same

analytical realm in whim the primary searchis for a
common rurrency. The book results from a workshop
(24-26 May 1990) following the first bi-annual
conferenceof the International Society for Ecological
Economics (21-23 May 1990), with the theme: "The
Ecological Economics of Sustainability: Making Local
and Short-term Goals Consistentwith Globaland
Long-Term Goals." The 42 authors of the 32 chapters
describe, using variousstylesand approadies, the
firodaroental effortsto merge economicand
ecological training and (hopefully) eventualdecision
making across local, regional, and global scales to
breed management for sustainability. The authors
emphasize problem solvingacrossmultiple scales by
moosing the appropriate tools rather than forcing
problems to fit tools mastered by practitionersof only
one discipline. The book is intended as (i) a research
agenda and policy recommendation; (ii) a textbook
for graduate courses; and (iii) an academictext for
researchers in many related disciplines.
The book is dividedinto three parts. Part 1 is a
paradigm overview that describes in detail ecological
economics and how it differs from both conventional
economics and conventional ecology. Part 2 sketches
models and analytiatl tedmiques involving sum
methods as incorporating natoral capitaland services
into national income accounting. Part 3 offers specific
suggestions for institutional<hanges necessary to
implement management for sustainability and presents
several casestudiesfrom the perspective of ecological
economics.

The introductory dapter, "Goals, agenda and policy
recommendations fur ecological economics," attempts to
presenta 001lSeIlSUS of the workshop. It defines the new
discipline-Ecological Eoonomics-c-and summarizes
bow it differs from "conventional approad1es" in both

text andin a full-page tablethat compares "conventional" economics and ecology with the new Ecological
Economics fur eightGltegories. The text goes on to lay
out a research agenda for adlieving sustainability, giving
bad<ground justification, then listing researdable questions in five major areas. These topics include the determination of the nature of sustainability; valuation of
ecosystem services and natural "'Pita!; ecological
economic system accounting; ecological economic
modeling at local, regional, and global scales; and the
studyof innovative instruments for enviromnental
management. Finally, the authors end with policy
recommendations "asa starting point for further
discussion."

Part 1, Chapters 2 through 19, starts witb the
questionof whether the hwnan species Gin learn
sustainability and spread it to more than a small
fractionof the global population. Conventional
macroeconomics is describedas ladcing the vision
necessary for innovative analysis: "True to the
preanalytic vision the aggregateproduction is written
as Y = f(K,L), i.e., output is a firoction of capitaland
labor stocks. Resourceflows (R) do not even enter!"
When an economicsystem is viewedproperly as an
open subsystem of a dosed finite total system, the
questionof optimal scaleof the subsystem becomes
inescapable. Chapter 4 presents paramount positions
to guideecologirnl economics, offering"a concise
roster of the default positionsthat should guide a truly
ecological economics." Chapter 6 revisitsthe notion
of positivefeedback and the need to manage market
forces to protect natural resources in the face of the
demand for increasing retorns. Chapters 7, 8, and 9
speakto the rights of future generations, ecosystem
health, and ecologirnlawareness, respectively.
Chapters 10 and 11 discuss dealingwith uncertainty in
the decision making process. Chapter 10 presents a
new scientific methodology for dealingwith global
environmentalissues in the face of sum uncertainty,
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and II discuss dealing with uncertainty in the
decision making process. Chapter 10 presents a
new scientific methodology for dealing with global

management made possible with a low cost of
labor. "If one difference can be stated, Chinese use
space (solar-based systems) for ecological
engineering systems with time at less of a premium
(labor is relatively inexpensive and information has
a long residence time); Westerners maximize the
use of time (labor costs are high and information is
abundant and decays rapidly), with space at less of a
premium. Our theories on ecological engineering
will be truly general if they span this wide cultural
difference. "

environmental issues in the face of such

uncertainty. This "Second Order Science" is
described as a democratization of science that
promotes the inclusion oflay persons (activists,
lawyers, legislators, and journalists) in the debate
of environmental issues.

The modeling section, Part 2, first describes the
environment as capital, and the need to include
environmental degradation into national accounting
(returning to the idea of sustainable economic
welfare), and this theme is carried through Chapter
15. Chapters 16 and 17 then discuss the accounting
ofmaterial flows through ecosystems and the
notion of contributory values. Chapter 18 presents
an economic-ecological model for analysis of
regional development processes and resource
consumption. Part 2 concludes with Chapter 19,

In summary, this book represents another
passenger on the "sustainability train" headed to
pick up grant money. Due to its workshop origin,
the book lacks immediate congruency. There
appears, however, to be a problem-solving
orientation in the writings of most contributors.

This book should be interesting to all those curious
about the interaction between ecology and
economics, whether they be policy makers,
researchers, or students. While the authors neither
specifically mention nor exclude those who
research food production (such as agronomists,
horticulturists) in their plan, don't be surprised if
agronomists at least mildly dispute the
sustainability agenda proposed by these authors.
Perhaps agronomiSts and others are alluded to
under the ecology umbrella described by the
authors, but the book fails to give much ink to the
concept that food producers and the associated
agro-ecosystem might be important to
sustainability of the planet.

which views resource scarcity and economic
growth from a biophysical perspective.
Part 3 explores the myriad of institutional changes
and economic strategies that might be implemented
to ensure ecological sustainability. They discuss
technical tools such as global ecological economic
modeling and policy tools such as taxes, licenses,
and other incentives to ensure sustainability and
maintenance of environmental capital for future
generations. After explaining how to educate for
ecological economic awareness, they present
various case studies ofhow sustainability was or
was not achieved due to historical events. Of
particular interest was Chapter 28, "Ecological
Engineering: Approaches to Sustainability and
Biodiversity in the U.S. and China," which presents
mini-case studies and a comparison of the 30-yearold U.S. ecological engineering efforts with the
3000-year-old Chinese history. Chinese systems are
described as having high species diversity-many
more niches filled-due to the continuous

Reviewed by:
Ed Stoller and Dave AIm
USDA-ARS, Llniversttv ofllhnois, Urbana,IL

Reprinted with permission from the Journal of
Natural Resource and Life Sciences Education
21:187-188. 1992.
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For the Common Good: Redirecting the
Economy Toward Community, the
Environment, and a Sustainable Future
Herman E. Daly and John B. Cobb, j , 1989
Beacon Press, Boston, MA. 534 p, paper $18.00
Daly and Cobb call for a retbinldng of economics on
the basis ofa new concept for Homo economicus,

"wild Jam," Daly and Cobb argue, prove that
conventional economic tbinldng is leading society to
an unsustainable level ofaggregate resource use. The

economic man, as a person-in-community rather than

commongood demands an"economics of

a person solely ofself-interest. They point to "wild
Jam," sum as a growing hole the earth's protective
ozone shield, rising carbon dioxide levels in the
atmosphere, and declining biological diversity as clear
evidence of "one central underlying Jact: the scale of
human activity relative to the biosphere has grown too
large." As currently conceived, Homo economicusts
not a sustainable species.

community" to guide public decisions regarding scale
ofresource use-not to replace, but rather to
augment, market allocation of scarce resources.
The first major section ofthe book details
shortcomings ofconventional economic tbinldng by
addressing the most pressing public issues today. A
"£illacy ofmisplaced concreteness" results when
conclusions derived from theory are applied to the
real world without recognizing the degree of
abstraction involved in initial theory development,
The authors build a strong case that the discipline of
economics has fallen prey to sum fallacy.

As the authors point out, in classical economic theory
individuals are assumed to act so as to optimize their
self-interest, This assumption is clearly validated in
market transactions and in many other areas oflife.

However, other-regarding behaviors, such as those

directed specifically to serve the common good, are

Economic theory has its foundation in abstractions
from the reality of two hundred years ago. The
paradigm ofan economy guided by the "invisible
hand" ofself-interest seemed reasonable in an "empty
world" occupied by individuals and small
proprietorship. But in a "full world" -where humans
are clearly crowding out other species and impacting
all dements of the biosphere--where multinational
corporations dominate private decision

labeled as "irrational." Markets are considered to be
the most efficient means ofaIlOGlting use ofscarce
resources among competing ends--the fundamental
purpose of economic activity. Am based solely on
self-interests are translated into outcomes for
common good as ifby an "invisible hand." Instances of
"market failure," such as environmental externalities,
are treated as exceptions to the general rule of
market-based efficiency.

making--many foundational assumptions of economic

The authors concur that competitive markets driven
by self-interest are generally the most efficient means
ofaIl0Glting scarce resources among competing uses.
However, they contend, economic theory provides
nothing useful in determining optimum scale or level

theory are no longer reasonable. Fallacies in
economics arise from accepting for all times those
things that seemed reasonable in past times.
Daly and Cobb conclude that" economic theory
abstracts from human fedings about what happens to
others andabout one's relative standing in the
community, from a sense oflairness and judgments
about relative value." The economic behavior of
people in the aggregate is abstracted from the
economic behavior of people as isolated individuals.
These abstractions lead to clear differences between

oftotal resourceuse. Resources have no economic
value until they have become scarce, Thus, no
economic reason exists to allocate abundant natural
resources until they are made scarce through
depletion. No logical economic limit to expansion or
scale exists, even for use of scarce resources. The
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"economics of community." In general, policies
proposed are based on a questionable assumption

about relative value." The economic behavior of
people in the aggregate is abstracted from the
economic behavior of people as isolated individuals.
These abstractions lead to clear differences between
the behavior of Homo economicus and the behavior
of real people in real communities. Human feelings
and relationships were not deemed relevant in the
past because they were seen as neither contributing
to nor detracting from desirable economic
performance. But, the "concreteness" ofpast
economic abstractions clearly is crumbling under
emerging realities as we approach the 21st century.

that a "sustainable" scale of aggregate economic

output can be estimated with sufficient accuracy to
provide a credible guide for public policy decisions.
A second shortcoming of the policy section is its
emphasis on national rather than global policy.
Enviromnental sustainability is, by nature, a global
issue. And today's global economy cannot be
squeezed back into its national boxes. Globalization
need not imply "free" trade, "open" borders, or
"total" domination by multinational corporations,
as the authors seem to assume.

The authors see "misplaced concreteness" as an
inherent flaw of disciplinary thinking in general.
Thus, rather than propose a new disciplinary
approach to "economics of community," they
propose a search for broader understanding and
wisdom in a reahn beyond disciplinary thinking. In
the second major section of the book the authors
call for a move beyond "chrematistics," the science
of manipulating property and wealth to maximize
short run exchange or market value, to
"oikonomia," the art ofmanaging the whole to
realize long-run values arising from things spiritual,
cultural, and natural, as well as from markets.
They conclude that a sustainable human society will
require new thinking that transcends disciplines,
explores human values, and moves beyond
individualism to address interpersonal shared values
of people in community. RedeSigning the economic
concept of 'land' is a major part of this new
thinking, as is a greater appreciation for the role of
biological diversity. Eventually, we will "have to
live largely on the current flow of solar energy."
Land, as a spatial stock resource, and living things,
as means to capture, transform, and store solar
energy flows for human purposes, will become
central issues in oikonomia-c-the "economics of
community."

The final section of the book deals more effectively

with necessary first steps toward an "economics of
community." Daly and Cobb correctly assert "the
very first step toward redirection must be
widespread recognition that something is wrong,
that present policies do not work, that the wild
facts must be taken seriously." They outline changes
needed in universities, in approaches to community
development, in trade policies, and in measures
used to monitor levels ofaggregate resource use
and economic output. But they recognize that
changes in public attitude are a prerequisite to
meaningful changes in the rest.
The final chapter gets to the heart of the issue of
change. Ultimately, concern for unknown
members of future generations is neither a concern
based on self-interest nor is it a concern based on

collective interest ofpeople in the present
community. As the authors state: "rationality, apart
from a belief in God, may indeed dictate
indifference to the yet unhorn." The human species
is not sustainable without a widely-shared, spiritual
commitment to sustaining the "Common Good."

Reviewed by:
John Ikerd
UniverSity ofMissouri, Columbia, MO

The third major section of the book outlines a
variety of public policies needed to implement
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The Ecology of Commerce: A Declaration
Of Sustainablity
Paul Hawken, 1993
Harper Collins Publishers, 10 East S3rd St., New York, NY 10022. 250 p, paper $13.00, cloth $23.00
To this point in the book, the reader could easily
be tempted to toss it aside as another demoralizing, Malthusian woe-is-me. However, those
with more fortitude might just experience a
moment of clarity. Hawken not only confounds
the decades-old juggling act between business and
environmentalists, growth and conservation, jobs
and ecology, resource pridog and American
global competitiveness. He takes the analysis to a
new level by forcing the conclusion that titanic
struggles require gigantic efforts, and postindustrial, global businesses are the only institutions with the resources and influence to
reverse the decimation of the Earth's carrying
capacity. In other words, there is no such thing
as a trade-off between economics and ecology:
rather, biological science and ecological
understanding must drive economics. It is for
ecologists to determine what is a sustainable
commercial pursuit, and what is not. The market
may be an efficient tool for setting prices, but it
fails miserably in accurately calculating costs.
That realization isn't useful if it comes from the
political fringes. It must come from those who
run corporations, who sit on their boards, who
own their stocks, and who buy their products.

"There is no polite way to say that business is
destroying the world" (Paul Hawken, Inc., April,
1992
"The business of America is business" (Calvin
Coolidge, 30th President of the United States,
1923-1929)
"It strikes me that we in America understand litde
about what business is. Given that business and the
free market have become the most dominant social
force in this century and, presumably, of the one to
come, I realize that this is an odd observation. Yet
most ofus still do not understand how business
works. I think our understanding of'business-whar
it does, its effect on society, what makes for healthy
commerce--is at about the level that medicine was
before Louis Pasteur" (from The Ecology of

Commerce).
Paul Hawken is an entrepreneur and business
writer. He cofounded the Smith & Hawken
gardening supply company, merchandising mosdy
by mail. Hawken was also the founder of
Erewhon, one of the first natural-foods
companies in the country. He is author of The
Magic ofFindhorn, The Next Economy, and

Growing a Business.
Hawken believes the global environment is being
destroyed, and provides a predictable and all too
familiar list of depredations: "... on the verge of a
new millennium we know that we have decimated 97 percent of the ancient forests in North
America: ... every day our farmers and ranchers
draw out 20 billion more gallons of water from
the ground than are replaced by rainfall:
... globally we lose 25 billion tons offertile
topsoil every year, the equivalent of all the wheat
fields in Australia:

Hawken calls this model the restorative economy.
"The economics of restoration is the opposite of
industrialization because industrial economics
separated production from the land, land from
people, and ultimately, personal values from
economic values" (Inc., April, 1992). The
Ecology ofCommerce proposes three approaches
for establishing the restorative economy, all based
on Nature as the model: I) Obey the "wasteequals-food" principle, eliminating waste from
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industrial production; this will enforce the
cyclical nature of the Earth on economic behavior
and wean humanity from linear thinking. 2)

Pesticides should have molecular 'markers' that
indicate that the dichlorobromopropane is made
by Occidental Petroleum. If it shows up in your
well water, the company has to come and take it
back. Simple. If Shell sells solvents, then the
buyer has to return them all, imposing upon Shell
the task of selling solvents only to customers who
use them in closed systems that prevent them
from volatilizing into the atmosphere."

Replace carbon, flnite as a resource and
connected to destructive extraction and use, to
sunshine and hydrogen as our economic
feedstocks; this shift requires movement away
from the notion of the cheapest combustable to
the most wealthy and enduring producers and
consumers. 3) Enforce a system of accountability
by which economic behavior is measured and
judged; these loops might take the form of green
fees on agricultural chemicals, for example, but
more importantly they should create serious
disincentives for short-term exploitation.

"Advertisers should be accountable, too. Why
not have an advertising council composed of
mothers, say, that screens all advertisements
directed at their children? Let them screen the ads
for cereals made of 40% white sugar and decide
what is an appropriate means to communicate the
value of those cereals to their children. Let them
ponder the fact that the Old Joe Camel campaign
by RJR Nabisco has increased the use of Camels
in underage smokers by 3,200% in just four
years. Should not RJR be accountable to the
fathers and mothers of these children?"

Hawken suggests measures of increased accountability by those who would wield so much power
to save the world: "If individuals were personally
liable for the half billion tons oftoxic chemicals
and the 11,000 different organochlorines (for
example, dioxins and PCBs) produced by
chemical companies every year, would they still
sell them? Would they market them with elan
and panache? Would they ship them without
foreign-language labels to Third World countries,
where they end up poisoning children, workers,
and watersheds? Would they not have a powerful
incentive to support alternative methods of pest
control and manufacturing?"

Hawken's account is refreshing in his unwillingness to castigate the large numbers of those who
practice "business' as their livelihood, because of
a relatively few extraordinarily venal and
shortsighted predators at the very top oflarge
corporations. For the most part, "business

people in American business are as fine a group as
one would find in any other type of institution or
culture.' That belief leads him to openly deconstruct the assumptions, biases, and behaviors of
business; they do not actually reflect the true
spirit of American people, but rather a disconnect
that is perpetuated by an academy that only
measures wealth with money, replaces research
with modeling, and malfunctions in the hands of a
management class that never meets a payroll, nor
thinks to budget the capital needed for a future
generation. Paul Hawken's divergent views on
economics and business could stimulate a valuable
debate in our university classes that deal with the
future of food systems and natural resources.

"A principle of good industrial and ecological
design should be that every appliance, car, and
HIe cabinet be assembled in such a way as to be
completely reusable. When you buy a new
refrigerator, the manufacturer would be responsible for reclaiming it when you are done with it,
and remanufacturing and reusing it so that there is
no waste. If you have 20 televisions in a truck,
you are technically a toxic-waste hauler by
Environmental Protection Agency standards and
require a license. The one and a half ounces of
mercury in every TV picture tube should belong
to Sony, not you or me or our landfill, Thus, a
purchase of a consumer durable is in effect a longterm rental. A license. Again, it is economical,
ecological, and accountable."

Reviewed by:
Gabriel Hegyes
Keiser College, Daytona Beach, FL

"Even pesticides and solvents should be 'rented.'
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Beyond Growth: the Economics of
Sustainable Development
Herman E. Daly, 1996
Beacon Press, 25 Beacon St, Boston, MA 02108-2892.253 p, cloth $27.50, paper $15.00
Are there any economists who see beyond Adam
Smith and econometric models? One such person
is Herman Daly who, for example, once criticized
mainstream energy analysts for viewing energy
demand purely and unthinkingly as something to be
accomodated, not controlled -- in effect, as an end
rather than a means. "This approach is unworthy of
any organism with a central nervous system, much
less a cerebral cortex,' Herman Daly wrote. "To
those ofus who also have souls it is almost
incomprehensible in its inversion of ends and
means." In this compelling quote, Daly spoke from
both his mind and his heart. His analysis was
cutting, both intellectuaIly and moraIly. Unlike the
emphatically secular methods of most economists,
Daly's pursuit of descriptive analytic truth does not
turn him into a moral agnostic. On the contrary, it
allows him to found his economics quite solidly on
his faith as a Christian.

partically, if sometimes awkwardly, fuse the
materials together.
TIrrough it all, Daly never shies from calling the
pitches as he sees them. He commends the
statement ofprinciples issued by the U.S.
President's Council on Sustainable Development in
1995 for noting the need to incorporate
environmental protection into economic policy,

but takes it to task for glossing over the reality that
the country's consumption ofnatural resources

must be drastically reduced if it is to restore some
kind of ecological balance. And he shies not at all
from attacking central tenets of the current
"Washington Consensus' that free trade and capital
mobility are key to speeding healthy economic
development worldwide. Transnational corporations, he says, have slipped from the reins of public
control. "We can either leave transitional capital
free of community constraint, or create an
international government capable of controlling it,
or renationalize capital and put it back under the
control of the national community."

In his classic Steady-State Economics [not reviewed
here), Daly provides a different perspective. Where
most chalk-dusted economics professors offer a
mathematical language to describe how stars bend
the space they occupy, Daly offers an elegant
framework for understanding how the human
econom y distorts the natural world in which it
operates. The difference is that Daly is working
not at the physical but at the social level of analysis,

Such an eclectic volume resits summarization, but
one theme is clearly central, as the title suggests:
the environmental and social consequences of
growth. In the 1970s, the "limits to growth"
debate, triggered by a book of that name, quickly
polarized into two camps: for and against growth.
Unfortunately, a basic question often was lost in
the weighty attacks and counterattacks: Growth of
what? At the time, growth in the environmental
demands of an economy was typically assumed to
proceed in lockstep with the dollar value of what
that economy produced, so diStinguishing between
the two may have seemed unimportant. But oil
shocks and strengthened environmental laws soon
gave the lie to that simple equation. families and
businesses found ways to increase efficiency of

where values matter.

Beyond Growth: The Economics ofSustainable
Developmentis his latest book. It is a wide-ranging
one, constituting, ifnothis collected works, then
perhaps his collected throughts. Chapter topics
range from population growth among the
campesinos of the Ecuadorian Amazon, to the
consequences of international trade, to a Christian
foundation for ecological economics. Introductions
for each section and for the whole volume
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resource use and reduce pollution, or to rely more
on products and services that were intrinsically

use, much of that for crop and livestock production. Population growth is hardly sustainable.

light on the earth, such as software and education.
As a result, the global economy grew more as
measured in dollars than it did by many measures
of physical impact, ranging from oil use to sulfur
emissions. That suggested that to some unknown
extent, economic growth might be compatible with
environmental protection after all, as long as it is
the right kind of economic growth.

Daly is completely on-target when he shifts from
asking the empirical questions about whether and
how economies can grow, and starts raising the
moral questions about growth and the environment. He dares to ask, Why does the environment
matter? Why is air pollution bad and rainforest
preservation good? The answer he often bears is
that we must protect the environment "for the sake
of our children." But that does not satisfy him, for
it ouly begs the question of why future generations
matter -- an impossible one to answer through
logic alone. To give environmental economics a
firmer ethical grounding, Daly proposes a "biblical
economic principle" that has as corollaries both the
rightness of environmental sustainability and the
need for a ceiling on economic inequality in society.
He argues that the force oflogic can test values for
consistency with each other, but it cannot produce
the values themselves. Rather, values must develop
from somewhere within us. Thus before environmentalists can persuade people to follow their
reasoning, we must first work to spread the values
on which that reasoning is based, or to convince
our audience that it already shares those values.
What makes Herman Daly a standout among
enviromnental evangelists is that he is perceptive
enough to see himself as such.

Ironically, the tide of Beyond Growth somewhat
mires Daly in this well-worn and partially false
debate even as he strives to move "beyond" it. The
growth Daly knows we must get beyond is in the
burden the global economy places on the environment and on human health. Yet most readers will
not take his meaning in that way; they will assume
he is attacking economic growth bead on. Sustainable economic growth is not necessarily an oxymoron, as Daly himselfhas emphasized for the last
20 years. In general, if governments place firm
environmenal protection controls (such as pollution
taxes) on an economy, the potential for economic
growth will then depend on the future evolution of
technology and human wants. It will be a process
of figuring out how to produce more goods and
services with the same amount of work, and the
same amount of resources. The benefits of
economic growth may be overrated, especially for
rich consumerist societies where pricey sport utility
vehicles jam the highways, and billions of tiny
model cartoon characters fill children's toy boxes
and dim their imaginations. But for what it is
worth, such growth may be possible.

Reviewed by:
David Malin Roodman
Excerpted by Charles Francis from review
published by David Malin Roodman, Senior
Researcher, Worldwatch Institute,
Washington, DC

Of course population growth must eventually halt.
Every additional person places extra demands on
the planet's biota for food. Already, according to
an estimate Daly cites, humanity has co-opted 40%
of the earth's photosynthetic product for its own

Reprinted with permission from WorldWatch,
September/October 1997, IO(S):36-38.

84

FuTURE HORIZONS:
RecentLlterature in SustalnableAgrlculture

Food for the Future: Conditions and
Contradictions of Sustainability
Patricia Allen, Editor. 1993
John Wiley & Sons, 605 Third Ave., New York 10158-0012. 328 p. paper $39.95

Food for the Future is a powerful and lively critique
of sustainable agriculture. In this collection of
papers, fifteen contributors delve Into some of the
most fundamental problems and assumptions about
the meanIng of sustaInable agriculture and its
future. The book came out of a meeting organized
by Patricia Allen at the University of California at
Santa Cruz, where the authors discussed many of
the ideas they developed for the book. However, it
is more than a conference proceedings: the careful
selection of participants, their Interaction on the
book's topics and judicious editing resulted In
unusually strong coherence for a collection of
papers.
Several major themes run through this book: the
need to broaden sustainable agriculture to
encompass more aspects of the food system than
just food production; the conflict between
sustaining the benefits of agriculture for those who
already reap them versus securIng benefits for a
broader population; and the more general need to
Include social issues In sustaInable agriculture.
Supporting themes are the evaluation of political
actions and systems needed to broaden the scope of
sustainable agriculture to Include social justice
issues; historical, social and political reasons that
sustainable agriculture is narrowly construed at
present; and the global implications of a broad
defmition of sustaInable agriculture that would
encompass social equity and healthy food along
with farm profitability and environmental quality.
Several papers stand out for me as beIng
exceptionally thoughtful and well-organized.
Frederick Buttel analyzes sustainable agriculture as
a scientific knowledge claim and symbol of a social
movement, thus providing Insigbts Into its
development and limitations. Patricia Allen and
Carolyn Sachs discuss the basic contradictions of
sustainable agriculture and the issues on which it is

silent, and argue for a m ore equitable distribution
ofits benefits and Inclusion ofneglected issues.
Michael Redclift's analysis of sustainable
development and its implementation reveals many
analogies with sustaInable agriculture and political
strategies for makIng it possible, Harriet Friedmann
describes the need to re-embed the global food
econom y In regional economies and social life to
ensure that sustaInable agriculture is compatible
with each society's needs, rather than simply
Incorporating the most cost-effective or efficient
technologies. Katherine Clancy contributed a
scholarly historical analysis of the lack of
connections among food consumption, domestic
hunger. and sustainable agriculture, outlioiog why
closer connections are needed and precisely what
they would require. Garth Youngberg, Neill
Schaller and Katbleen Merrigan offer a succinct
history of sustainable agriculture and analyze the
influences of policy and public pressure.
Ahnost every paper In this book has thoughtprovokIng arguments, although most made points
with which I disagreed. One recurrent problem is
the use of language and assumptions that may not
be clear to many readers despite attempts by
several authors to clarifY their terms for the general
reader. Another is a somewhat simplistic linkage of
environmental and social degradation or improvement; an exception is Lori Ann Tbrupp's "political
ecology" analysis of rural development In Latin
America that illustrates with cogent and concrete
examples how the environmental and the social are
linked. The discussions of the global implications of
sustaInable agriculture generally are abstract and of
questionable usefulness. A few chapters Include
"wish lists" of changes In research or policy without
substantive analysis of what is needed to implement
these recommendations.
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a beginning point for discussions of the kind of
agriculture we as a society want to create and how
we will build it.

However, these minor shortcomings are

outweighed by the significant strengths of the book
as a whole. The book is very valuable in the way it
pinpoints controversies and stimulates thought. The
authors successfully identify major conflicts and
contradictions in sustainable agriculture and
analyze them with depth and vision. I would
recommend this book widely to agricultural
scientists, students, policy makers and educators as

Reviewed by:
Molly D. Anderson
SchoolofNotridon, Talis University,
Medford,MA
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The Sociology of Agriculture: An Ecological Perspective
Don E. Albrecht and Steve H. Murdock, 1990
Iowa State University Press, 2121 StateAve., Ames, IA 50010. 2+9 p, cloth $27.95
Many, ifnot all of us, have observed the tremendous
changes that have been taking place in the countryside
over a number of years. Once prosperous limns are
ill-kept and run down; hams and outbuildings are
weatherbeaten and in disrepair; fields are overgrown
with weeds, and fences appearto be allbut worthless.
Behind, all that we see are peoplewhose dreams of
carrying on the fumily tradition in Janning have been
dashed to pieces, whose roots have been tom up asthey
have been forced to leave everything to which theywere
born, and migrate elsewhere in search of employment
and a new lifestyle. Such disruptions to peopleare by no

characteristics of Janning and rural life. Their
perspective is ecological, combining the understanding of
peoplein the enviromnentof the naturalworld of
resources and living things. Thus, the ideaof community
is central; the static and dynamic aspects of their
biospheres; the nature of their general struetnres; their
variations from place to place;and the sequence of
changes associated with community development.
Nine chapters providean overview relative to specific
topics related to the changing sociology of agricu1bJre.
Against anhistorical background of what wascommonin
agricu1bJre, the authors touch upon the effects of
technological innovations, the nature ofnon£u-ming
organizations, the population structure of rural America,
andrelationships between agricu1bJre and rural
communities. In their fina1 chapter, theyallow
themselves to speculate about thislast decade of the
1900s: whatdo the past and present tell us about the
immediate fubJre of the structure of agrlcu1bJre in the
UnitedStates?

means isolated, in point of fact. we more andmore
recognize that linkages amongfumilies in rural

areas--whether of Janners or operatives in the ancillary
businesses or services which support the production
processes--are impactedby current events, so that the
structure of society itselfis changing. This is precisely the
subjectof the book, The Sodology ofAgriculture.
Those of us who teach, or do researchinvolving rural
areasand people. are usnally alerted to the taets and
figures that describespecifically the ratesat which rural
life is changing. Newspaper artides, radiospots, and TV
clips commentwith statistics on various aspects ofthese
changes. We mighthavetried to remember such
information in order to use it in ourown work. The

The Sodology ofAgriculture is, indeed, a useful book. It
couldbe a basic text for a course; it mightserveasa
secondary reference for courses tangentially fOCUSing
upon its specific subject. At the veryleast, it can be an
up-to-date compendium of information easily accessible
to a widerangeof scholars who need reliable dataon
modem agrlcu1bJre and rura1life in the United States.

sources of suchinformation, however, are so widespread

and the interpretations so varied that it is diffieult to
collectuseful citations in contexts thatare appropriate to
our needs. Albrechtand Murdock have addressed our
needs.

Reviewed by:

DonaldM. Crider
Penn State University, University Park, PA
Reprinted with permission Irom the foumsl of
NaturalResourcesand l.ifi: Sciences Education
21:9S. 1992.

Drawing upon the expertise ofhundreds of scholars
cited in about 370references, and copying or recasting
available data in more than 60 tables and figures, the
authorshaveprovideda handbook of information
invaluable to scholars interestedin the socioeconomic
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Planting the Future: Developing an Agriculture
That Sustains Land and Community
Elizabeth A.R. Bird, Gordon L. Bultena, and John C. Gardner, Editors, 1995
Iowa State University Press, Ames, Iowa 50014. 276 p, paper $14.95
Why should you care about agrirulture? Planting
the Future provides an eloquent description of the

•

decentralizing control of agrirulture and farm
resources to local people

current state of this most basic human endeavor,

•

developing a higher level of self-sufficiency of
farm operators

•

creating an independence of farmers from
chemical inputs and centralized marketing

•

establishing cooperation among neighbors and
stronger farm communities

one that is critical to survival. Based on a series of
surveys and on-farm studies in the North Central
and Western states, the book recognizes the bounty
of our conventional agrirultural industry. More
importantly for the future, there is detail on a
series of critical problems in the environment, the
distribution of economic benefits, and the social
dislocation that is a result of consolidation oflands
and heavy reliance on fossil fuel inputs. Today's
productivity and cheap food in the market has
hidden expenses such as federal subsidies, impacts
on the environment and future potential
production, and declining rural communities.
Dependence on agrirultural chemicals and
fertilizers is seen by many growers as not only
expensive, but one of the key factors in causing
declines in water, soil, and food quality. Large
multinational agribusiness has strong control over
practices, commodities, and markets, and the
majority of the profits flow directly to the food
industry. Migration ofpeople from farms to cities is
one factor in the increase in poverty and
homelessness, as well as the root cause of a decline
for many in standard of living. The book concludes
that this situation is not sustainable for the long

The challenge is to implement these approaches to
create a more sustainable agriculture, one that is
environmentally sound as well as economically
profitable and SOcially viable. The book proposes a
number of policy directions as well as
environmental regulations that will help the U.S.
develop toward a sustainable food system.
Planting the Future begins by documenting the
current agrirulture in the region, and then focuses
on results of surveys from four states: Iowa,
Minnesota, North Dakota, and Montana. There is a
generalized definition of sustainable agrirulture,
"Diversified, flexible, cost-effective, environmentally sound family farming that replaces
chemical-intensive practices with on-farm
resources, renewable energy, conservation, and
skillful management of natural processes" There is
evolving COnsensus that changes in the future must
embrace environmental, economic, and social

term.

concerns about the impacts of agriculture. A
number of practices are described that can help
farmers meet these goals. One of the most

From countless interviews with sustainable farmers
across the region, the following philosophical ideas
seem to provide a foundation for tomorrow's food
system:
•

integrating agriculture and management of
these lands

•

creating more regional food systems with local
autonom y and benefits

attractive elements of the book is an extensive

series of sidebars that give personal accounts and
case studies to illustrate principles in the text.
Beyond the discussion of specific practices and
farming systems designs, the book explores the
complex issues of the structure of agrirolture and

the policy environment in which it operates.
Why should you advocate change? Planting the
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food and the environment, and a valuable
contribution to our planning for a sustainable
human community that can survive in harmony
with other species in the ecosystem .

Future gives ample reason for a careful examination
of our current agricultural production and food
system. Based on hundreds of interviews and
surveys of dozens ofproducers, the information
available to the authors from farmers and ranchers
provides the foundation for a new focus on the
broad goals of the agricultural sector as well as for
society. The book suffers at times from a somewhat
academic style, yet is compelling to the reader. The
practical sidebars attract immediate interest
because they are stories ofreal people and their
challenges. Planting the Future is highly
recommended reading for anyone concerned about

Reviewed by:
Charles Francis
University ofNebraska, Lincoln, NE
Reprinted with permission Irom Great Plains

Research 6(2):296-297. /996.
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Family Farming: a New Economic Vision
Marty Strange, 1988
University of Nebraska Press, 324- N. Ifth St., Lincoln, NE 68583.311 p, cloth $25.00, paper $9.95
The first is that family farming implies more than
just who owns our farms and how large they are. It
also involves certain ideals and principles, especially a sense of community with other farmers, and
an economic structure in which the rewards go
mainly to those who run the farm, rather than
those who provide the capital. It follows that the
family farm system erodes not only when corporate
farms replace family-owned farms, but also when
some f.unily--owned farms expand at the expense

Few agricultural issues evoke as much passion,

verbiage, or faulty reasoning as the condition of
f.unily farming. So much that has been written on
the subject consists mainly of half-truths, or
conveniently overlooks data that refute one's most
cherished prejudices. The level of discourse is all
the more distressing considering the importance of
our policy on f.unily farming -- what politicians and
agricultural leaders say it is, what it actually is, and
what it should be. Consequently, the infrequent
exception that rises above the pack is all the more
welcome.

of others, or shift to a management mode more

characteristic of industry than ofagriculture.
Strange's third major point is that a farm's survival
is not determined Simply by its efficiency, but also
by whether it has the financial resources to weather
bad times. A farm often gets bigger not necessarily
because it is able to pick up the pieces when
another farm goes under. Tebcnically speaking,
such a farm may still be a f.unily farm. But Strange
offers a different criterion: Does the farmer feel
more pain at the loss of a neighbor than joy at the
opportunity to acquire the neighbor's land?

Family Farming is very welcome. Marty Strange
tackles this difficult issue with fresh insights and
sharp, well-supported arguroents. On one hand,
he is not the supposedly disinterested type who
claims to be nothing but "realistic" when offering
objective-looking analyses that "prove" that the
family farm -- numerically still the most important
kind -- is dead, or at least dying, a conclusion
sometimes accompanied by an almost audible
"good riddance." Nor is he the diehard agrarian
fundamentalist who doesn't feel the need to offer
any kind of supporting analysis in asserting that a
system based on family farms can do no wrong, or
in claiming that all kinds of societal ills or moral
deterioration have resulted from our turning away
from that system. In saying this, I don't want to
pass over Strange's fundamental sympathy for
family farming, a sympathy that he sets forth clearly
at the outset. But in his own words, the sympathy
is "not uncritical, II and he has "never

In devleoping these arguroents, Strange
convincingly challenges several dearly held hits of
conventional wisdom. He questions the common
division of farms into three size categories, of which

the middle is supposedly disappearing because it is
too small to be efficient but too large to allow for
enough off-farm incom e. When the boundaries
between the categories are chosen differently, a

very different picture emerges: A category he labels

felt the neeed

"small commercial" constitutes a substantial

segment of the nation's agriculture, one with
furancialresiliency, although a low income level.
He also refutes the simplistic solution to family
farmers' problems that consists of merely raising
commodity price supports, arguing instead that this
will only shift the rewards of farming further
toward capital rather than labor and encourages
cannibalization of some farms by others. A
particulaly striking point is that there is a great

to apologize for [family farms'] shortcomings."
Rather than being interested mainly in passing out
white and black hats, Strange attempts to explain
how and why the structure of American agriculture
has evolved in the past several decades, why this has
led to economic and enviromnental problems, and
how its future development might be different.
This task involves several intertwining arguroents.
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difference between perserving the family fuming
system and preserving family farms, that is
preserving those family farms that happen to exist
at the moment. For example, reducing the
inheritance tax on farmland will make it easier for
farms to remain in the families that now own them.
But it will also make it harder for future would-be
fumers to acquire land, in direct conflict with the
traditional egalitarian ideal ofreadily available
farming opportunities. He cautions that by locking
in current ownership, focussing just on preserving
existing furnily farms risks creating a landed gentry.

director. The Center has achieved impressive
results in helping farmers develop and adopt
resource-conserving, low-cost production methods
that enable them to bolster their income without
expanding excessively rapidly and without going
dangerously in debt. Strange and his colleagues
have also shown that much of the movement away
from a family farm system towards a more
industrial, capital-intensive model has been
motivated not by true efficiencies, but by
government policies that distort the comparative
advantages of different kinds of'farms. Particularly
good examples are the tax laws that favor largescale hog confmement facilities and center pivot
irrigation. In analyzing these issues, the Center has
never hidden its preference for a particular kind of
agriculture and its desire for far-reaching changes.
But unlike some activist organizations, it does not
take a public stand without first doing its
homework.

The word "vision" is thrown around casually these
days, but its use in this book's subtitle is fully
justified. In contrast to those who merely try to
tinker with our basic fum policies, Strange offers a
set of simple but far-reaching fundamental
principles to guide the farm policy in the future:
That a farmer should be able to pay for farmland by
fuming it well; that the farmer should have to fum
it well; that the farmer should have to pay for land
by fuming it, and by no other means; and that
there should be no motive for owning farmland
other than to make a living by farming it well.

This book draws heavily on this experience, and
reflects the virtues that have earned the Center
considerable respect, however begrudgingly
bestowed, even among those on the opposite side
ofan issue. It is written in clear, forceful language
that avoids unnecessary jargon. It is wellorganized, and although its arguments are not
simple, they no doubt will be easily followed even
by someone with little background in American
agriculture. Most important, it offers a generous
helping ofboth pragmatism and vision, and
presents well-reasoned arguments against some
myths that are taking a long time to die. I expect
that at the very least it will be among the few
popularly oriented books on farm policy still
considered well worth reading more than a year or
two after publication, and I would not be surprised
if it comes to be regarded as a genuine classic.

But in contrast to other "visions," this book is also

based on solid"on -the-ground" experience in
working with real farmers, and on a realistic
understanding of our political and economic
system. Unlike some authors on this topic, Strange
avoids setting forth a "vision" based purely on his
own personal values, values that implicitly are
better or more noble than those that farmers are
thought to hold. Rather, his premise is that
farmers really want to uphold the values of the
furnily fum system, and that if their actions
sometimes seem to have conflicted with these
values, in part this was because they had no choice,
or more precisely, that they believed they had no
choice.

Review by:
William Lockeretz
School ofNutrition, Tutis University,
Medford,MA

That his alternative vision for American fuming is
not hopelessly optimistic is supported by the record
ofhis own institution, the Center for Rural Affairs,
Walthill, Nebraska, of which he is a founding co-
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Regenerating Agriculture: Policies and Practice
For Sustainability and Self-Reliance
Jules N. Pretty, 1995
Joseph Henry Press, Washington, DC 20418. 320 p, cloth $44.95, paper 24-.95
or other organizations from outside. The author
provides an expected litany of the failures of the
Green Revolution, including the unequal distribution of benefits, and suggests that any strategy
which depends on a singular approach is likely to
lead to stagoation. This would be borne out by
traditional World Bank, CGIAR, and USAID
strategies that seek simplistic solutions to the global
food dilemma. Regenerating Agriculture goes
beyond the usual chronicle ofproblems and
alternative teclmology solutions by challenging our
predominant learning paradigms, the positivism and
domination of the hard sciences. The author urges us
to accept that values should be an inherent and
explicit component of decision-making.

As Director of the Sustainable Agricultnre Program
of the International Institute for Environment and
Development in London, Jules Pretty has access to
in-depth information on a range of current development projects. He has woven this experience into a
timely and optimistic look at the potential for future
food production IF technologies are used wisely.
Following his overview or vision of sustainable
agriculture, the author gives examples of the
modernization process (Chapter 2), with examples
from both the industrialized and Third Worlds,
along with the costs of these advances in
environmental and social terms (Chapter 3).
Teclmologies and processes that can be used to
conserve soil and water, manage pests and soil
nutrition, and the importance ofadoption by
farmers are described in Chapter +. Pretty provides
examples ofhow both local groups and external
partnerships are essential to the development
process (Chapters 5 and 6). He concludes with three
chapters on the importance ofagricultnral policy
and how this can in1Iuence the transition to a
sustainable agricultnre. The book is strongly
referenced. The author includes frequent side bars,
tables, figures, and examples set aside in boxes that
bring his development experience to support the

As an example of the holism needed in thinking
about future systems, as well as an example of our
failure to seriously consider indigenous knowledge
and success, Pretty describes the rice terrace systems
of Bontoc in the Republic of Philippines. Rice
production of six tons per hectare is maintained by:
"weeds and wild plants collected to keep the
terraces clear for fear of rat infestation; soil fertility
is maintained with the use of AzolIa, pig manure
composts, and the import of mountain soils; and
irrigation water is managed communally. Success is
a function of both the resource conserving technologies and the organized commtmity action to make
best use of them.' Such specific examples throughout the book bring credibility to the argum ents for a
more sustainable development strategy.

general thesis of change toward a more sustainable

future. Without minimizing the magnitude of the
challenges in sustaining food production, Pretty
provides a refreshing look at what is going on in the
developing world and how we can build on positive
examples. It is a book highly recommended for
upper division undergraduate students and anyone
interested in tmique examples of current progress in
third world countries.

The Green Revolution in its several forms has made
a substantial contribution to world food supply, and
in fact has bought time for US to seek solutions to
human population growth and to establish a wider
range of creative strategies for food production.
Pretty gives us examples ofboth the successes and
the challenges, in human economic terms, of this
singular and dominant approach used over the past

Regenerative agricultnre is most successful when the
focus on resource conserving teclmologies is
combined with thoughtful coordination of projects
at the community level with support of government
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five decades. He outlines the environmental and
social costs ofa simple, high technology strategy,
and provides examples of alternatives that have
worked. The national effort to reduce pesticide use
in Indonesian rice production systems, while
maintaining yields and increasing profits, provides a
valuable lesson to those who have worked hard to
transplant technologies from one region to another
and have been frustrated by lack oflong-term
success. International development planners and
agencies are beginning to learn from these successful
examples.

ofprojects.
A well-referenced series of tables summarizes the
documented impacts of resource-conserving
technologies that include alternative soil
amendments to supplement fertility, prevention of
erosion, integrated pest management, and
appropriate irrigation scheduling to save water and
production costs. There are case studies from 20
communities, with a summary of the process and
the results in productivity or economic return.

The over-riding importance ofagricultural development policy is described in the final two chapters,
with a description of how current policies often
serve as disincentives to change. Switching from
high-input agriculture to resource conserving
practices incurs transition costs that are often related
to policy. Subsidies for pesticides and irrigation

The value oflocal groups and institutions is
illustrated with a number of cases from Third
World settings. Their goals include organization and
control of water use, watershed level group
decisions on how to manage soil erosion, and

increasing access to credit for production inputs.
The process leads to longer-term change and
improvement if local users really participate in
planning and management of the initiative. Further
stability can be achieved by local groups banding
together to effect change at the watershed, district,
or national levels. An example of the successful
ACCORD project in Burkina Faso that coordinates
the efforts of several donor agencies and non-profit
groups illustrates the power of coordinated planning
and efficient use oflimited funding.

water are examples of government interventions

that influence decisions at the farm level, while
heavy taxes on agriculture and exports have
distorted the marketplace in favor of other
industries. Finally, most development policies
related to agriculture have ignored the long-term
social and environmental costs of conventional

approaches and how alternative technologies and
systems can contribute to achievable and resourceefficient food systems. A series of 25 specific policies
that have been used to promote sustainable agriculture are described. Althougb not a prescriptive
approach, this list ofpolicies provides a shopping list
of creative options appropriate for the resources and
societal goals in a given place and time.

Our understanding of local needs and priorities for
development become disjointed. Distortion of
reality can be the result ofhigWy structured
questionnaires designed for predetermined results
("Self Deception and Questionnaire Surveys") and
quick field visits by development professionals ("Self
Deception and Rural Development Tourism").
Pretty describes the spatial and temporal biases that
are inherent in many evaluation visits, and how this
skews decisions toward a small segment of the real
challenges lacing small farmers trying to produce
food for their families and for the market. The
emerging appreciation ofhow people can search for
their own solutions through participatory research
and extension projects, and how development
agencies can provide support for this approach, gives
hope for the future. Participatory approaches will be
fostered by "Learning Organizations" that promote
experimentation and diversity of programs, group
activities, and careful monitoring and self-evaluation

Regenerating Agriculture is a valuable introduction
to comprehensive improvement of the global food
system. The author describes a range of resource
conserving practices and advocates careful focus on

the need for changes in agricultural policy. The book
is easily read and contains numerous specific
examples of success. Easily accessible to a general
audience, it could be recommended for students in
production sciences, nutrition, economics, or

political science. Before choosing a text for any
course in sustainable agriculture, instructors would
be well advised to consider this recent volume.
Reviewed by:
Charles Frencis
University ofNebraska, Lincoln, NE
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Putting People First: Sociological Variables
In Rural Development, Second Edition
Michael M. Cernea, Editor, 1991
The World Bank, Box 724-7-8619, Philadelphia, PA 19170-8619.600 p, $29.95
Not only is the volume impressive in size (in excess
of 500 pages), it covers a wide range of developmental experiences. Particular examples are drawn
from several broad categories of activities including
irrigation, resettlement, livestock, fishery, forestry,
and rural roads projects. Each broad topic contains
both an overview of a particular program and a
discussion of the various attempts at fostering local
organizational efforts.

In design, most international rural development
initiatives

OCaII'

for at least three broad reasons,

namely to increase indigenous well-being and
productivity; to reduce structural inequality
between nations of the North and South and within
developing areas; and to encourage a more prudent
approach to the management and use ofan area's
natural resources. The former two reasons have

received relatively little attention, largely because
they deal with softer, more value-laden issues. On
the other band, the focus ofmost of the literature
in the third area bas systematically favored
technological and economic discussions, with only
scant attention given to the broader social issues
involved. This bias bas resulted in an inefficient use
of both monetary and human resources and bas
contributed to an inability of funding agencies and
project teams to reach stated goals. In an era of
increasingly frugal budgets, and greater
competition for limited financial support, such
agencies and their staff need to make better use of
their assets. This book will help them achieve this
goal.

In an undertaking this large, it is not surprising to find
a wide diversity in adlievement ofthe stated goal.
Some authors go to great pains to demonstrate the
utility of a particular model or framework for organizing, classifying or somehow systematizing knowledge useful in the development process. This results in
an uneven treatment of important data. Still other
authors f.lil to provide mum more than a prescription
drawn largely from one or two speci.lic experiences.
The absence of a broader, synthesizingset of
generalizationsto cover the cumulative experience of
the authors remains one drawback of this effort.

The costs of this absence and the unevenness across
chapters are relatively small, however, given the
paucity of quality information on the potential
contributions of the social sciences to development
efforts currently in the public domain. Neither
sociologists nor anthropologists bave been successfully integrated into most programs; not surprisingly, few of these programs bave begun with a
stated concern for putting people first. The theme
of this book is to show not only how and where
noneconomic social scientists can play important
and vital roles, but to impress upon the reader the
centrality of the idea that for any project to be
successful, mere lip-service to the people, social
organizations, and actors to be affected is not
enough. Indeed, this entire volume suggests that if
projects are to achieve stated goals, a reversal of the
existing approach will be needed. Restricting

Putting People First: Sodological Variablesin
Rural Development addresses one of the major
failures of the extant rural development process. It
places the aim of development squarely on a

people-first focus. A measure of the effectiveness of
the first edition of this book is the adoption of the
theme Putting People First, by the first ClintonGore administration, and another is the demand for
this second expanded and revised edition. Here, a
forceful argument is made for giving more careful
attention to an understanding of the social
organization within which all technical aspects of a
rural development project are embedded. Publication of this new edition helps to vitiate the possibility that international development personnel and
their academic contacts will miss this central thesis.
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noneconomic social scientists to the conduct of
social surveys, ethnographies, and some postmortem analyses wastes both their resources and
efforts and those associated with indigenous hum an
capital development and utilization in fostering

Putting People First may not have all the answers,
but it does raise important questions about current
protocols and practices for those involved in
development activities. Not only should it be
required reading for such individuals, and perhaps
more Importantly their students, but its suggestions
need to be carefully implemented.

successes.

An increasing number of interdisciplinary and
multidisciplinary development efforts are being
undertaken. If they are to be successful, then the
more technical scientists will need to not only
embrace the anthropologists and sociologists on
their team, but endorse their involvement in the
organizational approach throughout. The absence
of such integration, Cernea and his authors would
correctly argue, will result in limited successes.

Review by:
A.E. Luloff
Pennsylvania State University, University Park,

PA
Reprinted with permission Irom the Journal of
Natural Resources and Life Sciences Education
22:190191. 1993.
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Social Aspects of Sustainable Dryland Management
Daniel Stiles, Editor, 1995
John Wiley and Sons, 605 Third Ave., New York 10158-0012. 313 p, cloth $95.00
Daniel Stiles has brought together a group of
researchers devoted to furthering our understanding
of desertification of arid lands. Specifically, this
interdisciplinary group of authors is interested in the
social aspects of dryland degradation, with a focus of
development from the "bottom up." The eighteen
chapters of the book originated from a workshop
organized by the Desertification Control Programme Activity Center of the United Nations
Environmental Programme (UNEP) entitled,
"Listening to the People," held in Nairobi, Kenya
from December 1+ to 18, 1993. Stiles reports, "The
papers and discussions of this workshop analyzed the
experiences of over three decades of attempts by
governments, donor agencies, and nongovernmental
organizations to promote economic development in
the dry lands of developing countries" (p. xi).

some extent locality-specific. This is why generalizations frequently tend to be rather banal" (p. 53).
Chapters 3 through 6 provide four examples of
"participatory research, " or the "bottom -up"
approach to rural development. These chapters
include a theoretical description of participatory
research and planning (Chapter 3), principles for
supporting a local natural resource management
institution (Chapter +), the transfer ofteclmology
(Chapter 5), and the futility of top-down approaches
to the implementation of dryland management
projects (Chapter 6). The major focus of these four
chapters is the need for "bottom -up, participatory
approaches that attempt to support local knowledge
and management systems ... " (Evers, p. 95). One
author concludes that, "Development must start and
build on what people know. Ouly then will it be
sustainable and result in self-reliance rather than
dependency" (Ayling, p. 112). These strong views
are put forth and supported in a clear and
convincing manner by the researchers' contributions
in this book.

The first chapter provides a broad overview of the
issues involved in desertification by highlighting the
difficulties associated with defming and measuring
degradation of dryland areas. Confusion over the
meaning of desertification was put aside when the
United Nations determined that, "What was of
primary concern was the fact that land was degrading and producing less food and commercial
output, resulting in increased hardship, poverty, and
migration" (Stiles, p. 7), and "The term 'desertifica-

Chapters 7 and 9 describe the complex relationships
between population growth and land degradation,
including how people use their land and resources,
and how incentives guide the complex
interrelationships. The next three studies (Chapters
10 through 12) describe how "listening to the
people" and "indigenous knowledge" can help to

tion' is better viewed as a political statement than as

a scientific expression" (Stiles, p. 17).

curb environmental degradation.

In Chapter Two, Solon Barraclough presents an
informative review of the key issues surrounding the
social dimensions of desertification. He explains the
"bottom -up approach to the social dynamics of
desertification." Barraclough's descriptions of ecological refugees and the migration oflabor due to
drought and civil strife are vivid and insightful. He
reports that there are an estimated "900 million
people at risk from desertification.. ." (p, 63), and
that, "the social issues of desertification are always to

Chapters 13 through 16 tackle gender issues in
resource management. These authors provide
interesting and contentious material. For example,

Western ignorance of the relevance of women in
pastoral and agropastoral drvland management
continues to contribute to the extraordinarily weak
performance ofrural development interventions
among the poor majority in the world's drylands
(Horowitz and Jowkar, p. 213), and, "Although the
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social science literature on Middle Eastern women
may be rich descriptively, its dominant paradigms
full short of explaining the complexity of socioeconomic changes in gender relations" Oowkar
p. 2+9). The contributors to this section of the book

regional and district-level bodies, though others are
still reluctant to do this" (p. 298).
Social Aspects of Sustainable Dryland Management
is an interesting, timely collection of studies on land
degradation. The authors do not flinch from the
presentation of firm beliefs and policy recommendations in participatory agricultural development
"from the bottom up." Much can be gleaned about
the consequences of agricultural production in dry
climates on social conditions, as well as policy
recommendations intended to alleviate environmental degradation. Ofparticular interest are the
descriptions of labor migration and gender roles in
the economic development process. The authors
provide a clear and convincing case that both of

I

make a convincing case that the role of women in

agriculture is complex and deserving of more
research effort aimed at a higher level of comprehension of the increasingly complicated role of
gender in agricultural and rural development.
Chapters 17 and 18 describe government policies
directed toward "good land management." Uquillas
states, "...environmental policies to date have
focused on repairing damages previously caused ....
Environmental policy must be an integral part of
economic and social development policies" (p, 285).
The Editor ties together policy recommendations for
land reform, land tenure, and increasing the role of
participatory government by concluding that, "Most
governments seem to be aware ofthe growing
concern for community participation and decisionmaking power related to natural resource
management. Many governments are making concrete steps to decentralize and devolve power to

these issues are deserving ofmore attention. Over-

all, this collection of studies provides a timely,
thorough description of the current state of agricultural development issues and policy prescriptions.
Reviewed by:
Andrew P. &rIdey
Kansas State University, Manhattan, KS
Reprinted with permission from the NACTA
journal, Vol. 40(4):53-54, 1996.
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Agricultural Health and Safety: Workplace,
Environment and Sustainability
H.H. McDuffie, J.A. Dosman, K.M. Semchuk, S.A. Olendiock, A. Senthilselvan, Editors, 1995
CRC Press, 2000 NW 2fth St, Boca Raton, FL 33+31. 617 p, doth $99.95
As such, the 6na1 integrating chapter represents an
important first step toward link:ing health and
sustainability, leaving room for additional analysis and
policy discussion from the medical and agrirnltoral
sectors. Perhaps more importantly, the preceding
seven chapters provide the reader with an invaluable
research base concerning the hazards of industrialized
agrirultore.

Integrating rural quality of life concerns with
economic and environmental concerns has proven a
daunting task for farmer advocates. Byreviewing
relevant research in the area ofagrirultoral health and
safety, this volume successfullybridges between
economics, environment, and quality of'Iife concerns.
In this product ofa 1992 international symposimn on
agrirultural bealth and safety in Saskatchewan, the
authors and editors make a compelling case to include
the physical and mental well-being ofrural people in
the definition and objectives ofsustainable agrirultore.

The data contained in these chapters, as well as the
conclusions made by the more than two hundred
contributing authors and the references they list at the
end ofeach contribution will prove useful to anyone
interested in the intersection ofhealth and
agrirnltoral production systems. This book will be of
spedal interest to those concerned with hazards
associated with hog confinement, grain production
and storage, and community-oriented prevention
projects. In a book rich in medical and sodolOgical/anthropological detail, many ofthe authors
also offer policy agendas to promote and reinforce
rural health and safety.

The book's first seven chapters cover both established
knowledge and new research relevant to agrirultoral
bealth and safety, with a 6na1 chapter sua:essfully
integrating the first seven entitled "Sustainability and
Health." The 6na1 chapter begins the diffirnlt task of
developing a case that alternatives to industrialized
agrirnlture can promote hmnan health and safety
-that environmental health concerns have been
missing from the sustainable agrirultore movement
and need to be reclaimed. The seven contributing
authors to this chapter layout a vision for an
agrirnlture that "incorporates human resources [into a
I system in which agrirultore is fostered as an essential
world resource, with appropriate marketing and
distribution systems, and with individual countries
producing food for their own consumption," all
within the context of sustainable development. The
strategy suggested in this chapter involves I) respect
and care for community life; 2) improvement in the
quality ofhmnan life; 3) conservation of the vitality
and diversity ofthe earth; f) community
empowerment to care for their own environments;
among others.

The first chapter covers"Disorders of the Respiratory
System." Exposures to dusts, gasses, and chemicals
can result in lung damage. Studies on lung dysfimction
and occupational asthma among grain elevator
workers, livestock confinement operators, chemical
applicators, and other populations at risk are discussed
in detail. "Health Effects ofAgrirultoral Chemicals"
highlights research on how chemically-induced
immunodeficiencies can lead to a variety of chronic
disorders. Compared to the general population,
farmers appear to contract an excess ofseveral types
of cancer including prostate, leukemia,
non-Hodgkin's lymphoma, brain and multiple
myeloma. Semen counts appear to be lower and
other symptoms are common after chronic exposure
to certain pesticides. The chapter further describes
studies and research and exposure estimation methods
for pesticide-related disorders.

The symposimn clearly broke new ground in bringing
together agrirultural health researchers to share
important discoveries in their respective fields and
begin to uncover relationships between agrirultoral
health and safety and the production practices used.
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other symptoms are common after chronic

Health Project and the Farmworker Justice Fund.
"Cardiovascular Health in Rural Populations"
reflects on the findings that some farming

exposure to certain pesticides. The chapter further
describes studies and research and exposure
estimation methods for pesticide-related disorders.

populations are more prone to heart disease,

obesity, and hypertension, possibly reflecting
lifestyle, exercise, diet and genetic considerations.
"Rural Health Delivery" discusses the combined
effects of a shrinking rural population base,
evolving medical tedmologies, and difficulty
recruiting and retaining medical professionals.
"Industrial Hygiene and Control Tedmology"
advocates for an integrated industrial hygiene
program as essential in an Occupational Health and
Safety Program for Agrirulture, especially for
animal confinement operations and for farm silos.

"Injury, Disability and Accidental Death in
Agrirulture" reports on numerous farm accident
surveys, agrirultural injuries, populations at risk
and the association between specific farming
systems and injuries. This section includes grim
statistics such as the fact that death and injury rates
among farmers in the U.S. are nearly five times
that for all other occupations. The chapter also
covers some of the health promotion and accident
prevention programs, including full-scale
occupational health programs for farmers such as
those in Sweden and Saskatchewan. "Stress and
Well-Being" discusses the range of stress-inducing
situations characteristic of furming, including
isolation, risk-taking, established family patterns,
patriarchal societal attitudes, low market prices,
drought, and high interest rates, as well as other
factors such as restricted mobility, family conflicts,
and mental health problems. The chapter reviews
research on community development approaches to

Many of the contributions in this book could be
used as the basis for lively roundtable discussion
about health and sustainability at the rural
community and national policy levels. Many of the
authors' conclusions and recommendations are

both challenging and thought-provoking. This book
is an important reference for those taking a leader-

ship role in shaping the future of agrirulture, as
well as for rural health providers. We can hope that
another volume is in the works, continuing the
effort to tie agrirultural health research together
into a coherent body ofmedical knowledge that
could influence agrirultural and food policy.

empowering rural communities to cope with stress.

The fifth chapter reviews research relevant to
specific populations at risk-"Migrant Workers,
Seasonal Laborers, and Rural Women." Health
issues that deal with sociologic, economic and
health delivery limitations are of special focus. The
chapter covers efforts to develop self-help and
preventative programs, including the 33 priorities
for action identified by the Farmworker Women's

Reviewed by:
Michelle Miller
University of WisconsJil, Madison, WI
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Becoming Native to This Place
Wes Jackson, 1994University Press of Kentucky, Lexington, KY 40508-4008.121 p, cloth $21.00

Ecological Literacy: Education and the
Transition to a Postmodern World
David W. Orr 1992
State University New York Press, Albany, NY. 210 p, paper $16.95
Wes Jackson's Becoming Native to This Place
and David Orr's Ecological Literacyare easy,
intriguing, necessary reading for most large-scale
agricultural and industrialized people of the
information age. However, if students in our
principles of biology course for great ideas, visions
and experiences at St. Philip's College, San
Antonio, TX are a reliable indicator, the closed
mindset, and paradigm or myth (or lack of) of
many readers will provide major obstacles to what
can be a weekend of open-minded communication
with these books.
Perhaps a weekend-experience isn't a fair portrayal
of the "average" reader's probable interaction with
important books. For many, that weekend,
projected out into days and weeks and years, will
also include a lot of hard work and energy-it will
involve thinking about what Jackson and Orr have
provoked, and will involve (as it did in my case) the
capturing of some of the numerous evoked personal
thoughts on notepaper or electronically. On the
other hand, so many people, and the busily
extractive institutions and infrastructures involving
these people, are so fur from an education and
frame of mind needed to communicate with these
books, that these beautiful, articulate, wise efforts
at communication will be labeled partisan and
boring. It probably will take the hundreds of years
suggested by Orr to make the transition to
constructive postmodernism, i.e, to become native
to this place.
Ecological Literacy, whicb I believe is the more
necessary of the books to be read by all, begins
with an introduction by D.L. Griffin and a

definition and discussion ofpostmodern thoughts
and movements. Griffm's postmodern thought isn't
antimodern, new age metaphysics, or ultramodernism, but rather it is constructive and involves a
"unity of scientific, ethical, aesthetical, and religious
intuitions" with support for ecology and peace and
other emancipatory movements.
Sustainahility
Orr then proceeds to wrestle with the meanings
and actual practice of sustainability-the goal and
the process, as well as the components-s-and is
admirably idealistic yet effectively pragmatic, and
not quixotic, in this discussion. He asks us to
constructively question an economic system that "is
failing because it produces too mucb and shares too
little." Jackson asks the same questions in his
attempt to make peoples homecomers and native.
Orr stresses that our crises are widespread and farreaching-from crises of energy, water, mineral,

biological resilience, to those crises ofhuman
values, and the fact that we humans now use over

40% of the net primary productivity ofterrestrial
ecosystems. But above all, we have a "crisis of
spirit." He quotes biologist Robert Sinsheimer as
recommending "we forgo certain teclmologies
[and] .. , lines of inquiry where the likely application is incompatible with the maintenance of
other freedoms," i.e., appropriate spirit.
Individuals/society should work at wisdom and
"reflect more on what we ought to do." In Orr's
appropriately idealistic view, he insinuates that
wisdom involves knowing as Aldo Leopold said,
that" A thing is right when it tends to preserve the
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integrity, stability, and beauty of the biotic
community."

planet-that God, Gaia, Evolution was doing
pretty well until human populations, technologies,
economies got out of control. He points out

EduqltiOD

anecdotally that USDA scientists and even James
Lovelock (The Ages ofGaia) too often go
overboard with planetary management solutions
involving teclmologies viewed through one eye.

Both Orr's and Jackson's books are about real
education, ecological literacy, or a life-long educational process of coming home and becoming
native. In Orr's abbreviated summary essay, "What
is Education For" from Earth Ethics (which I always
keep for students and other audiences) and in
Ecological Literacy, Orr stresses"All education is
environmental education." He quotes Aldo Leopold
about "the fact that our educational and economic
system is headed away from ... an intense consciousness of nature. The foundation of
sustainability ... will be ... clear awareness that our
well-being is inseparable from that of nature." And,
"If education does not teach us these things... then
what is education for7"

Jackson's work compliments Orr. In particular I
think Wes Jackson does an admirable job ofreally
bringing this planetary and human management
thing home.
Like Orr, Jackson links the past with the present,
and provides foundation and guidance towards
conservation and development of sustainable
communities (CDSC) for the future. Jackson
probably would not like the CDSC-phrase; he
negatively wrestles a bit with the term sustainability, but in fact doesn't get too involved over the
semantics of sustainability and focuses on homecoming and being native---Le., ecological literacy
in a holistic sense.

Orr reminds US of the diffirulty of ecological
literacy hy pointing to the narrowness in even
biologists and other (un)natural scientists and to the
extreme paucity ofbroadminded naturalists. Even
though there is perhaps an overload of books about
nature, there is less and less opportunity for the
direct experience ofnature---for the development
ofamateur and "professional" naturalists and
natives.

Jackson tries to make sense out of all by making
some brief visits to paleolithic, agrirultural,
industrial, and conventional worlds of wisdom ,
knowledge, and information, and to a possible
postmodern world of those who've come home and
become native. As Jackson and Orr suggest, in my
own journey of trying to make sense of this place as
a "biologist" rather than a naturalist, I have come
across many colleagues who are "successful" in this
extractive economy and who have the facts and
figures, the print, the credentials to demonstrate
that "success." Some are secure and pleased with
self and accepted by society. But few are

Both Orr (esp. Chapter Vlll) and Jackson are
emphasizing the importance oflearning the art of
living well in a place and in an educational process
vs. multidisciplinary teaching, abstraction, worship
ofmodels and symbols, accumulation of
information in order to be "successful" in a
spiritless extractive economy. Related to this Orr
points out that not having basic ecological
knowledge such as:
•

primary geolOgicalprocesses influencing our
place,

•

native grasses in our area,

•

major plant associations in our region,

ecologically literate, spiritual or really good for
community; and few are native to this place.

Few of us U.S. Americans are becoming native to
this place. A recent Polish visitor in our home
recently experienced a Watermelon Jubilee in a
central Texas town, where watermelons aren't
even grown by local small farmers any more, but
rather by large farmers in distant locations. This
Polish visitor commented as he listened to the
souped up lawnmower races, and it could ofas well
been a tractor-pull, that U.S. Americans have to
have noise and lots offossil fuel energy expense in
order to have a perception of fun.

highlights the "widening gap between the growing
power of our society over nature and the general
ignorance about it among individuals."

Coming Home and Being Native
In his third and last section about knowledge and its
purpose, Orr seems to make the case fairly
effectively that humans need managing, not the
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During a tour for this same Polish scientist, a local
agro-industrialist (farmer) from one of our
wonderful valleys at the edge of the Texas Hill
Country' talked about his wonderfully majestic
linear-moving sprinkler irrigation machioe which
uniformly delivers limited amounts of water
through drop tubes, and about how much water
and variable energy costs it saves, without
mentioning the costs in mineralslmetal and energy
to build the machine, and the debt-stress to family
and community. Jackson on the other hand asks,
"isn't it time we begin figuring out a way to earn a
living and amuse ourselves cheaply?" He calls for a
homecoming major in universities vs. the only
major now really being offered-destructive,
extractive upward mobility at expense of
community and place. He rallies us to find our way
home and "become native to this place."

study Virgil for insight, for utility, as well as
for pleasure."

•

"What characterizes the high-energy epoch,
with the language of modern economics for
justification, is a way of being that is both
simple and simpliIJiog. High energy does seem
to destroy information ofboth the cultural and
the biological varieties."

•

"The science-state aligmnent has been
thousands of times more ecologically
destructive than the church-state alliance ever
was."

•

"Will we modern scientists also become
frustrated trying to develop a whole view now
that we have gone so long into a cnlture of
reductionism?"

•

"Some people do study the liver and its connections, but most ofus simply accept it, are
glad it works, and seek to keep it healthy by
keeping our bodies healthy. Do we need to
understand community as well as we understand the liver? In the main, all we have to do
is provide the context for community to happen, and live in ways that will keep it healthy.
From there ... much good will naturally occur."

•

"We have been through the hypocrisy of the
church, the atrocity of the nation-state that
peaked with Hitler, and now we are devotees
of economics, the encoded language of human
behavior that directs us toward ecological
bankruptcy. It is time to move more
aggressively on to the fourth phase, already
underway, ecology."

Through his six brief chapters, Jackson:
•

•

Details problems with a reductionisticl
mechanistic Galilean-Cartesian-BaconianNewtonian worldview (as does Orr),
Outlines efforts to more holistically mimic
nature (e.g., mimic nature's prairie with a

polyculture of perennials) , and
•

Points out the need for homecomers to
spatially and temporally account material
cycling and energy flows in this place.

In these discourses, he recognizes in particular Jack
Ewel (research into mimicking nature) and H.T.
Odum (modeling appropriate relationships
between photosyothesizers and concentrators of
solar energy--and much more). Moreover,
Jackson mentions the heroic efforts (he has received
a MacArthur Award) to restore the infrastructure

[ found few weaknesses in either Ecological Literacy
or Becoming Native to This Place. There are a few

of a prairie concentrator I Matfield Green, and I

misspellings or typographical errors in the printing
of Jackson's book that are perhaps slightly
detractive. Because Orr's book is a compilation of
essays, there are some minor problems with flow
and repetition, but I found this to be more of a
positive aspect rather than a detractor!

particularly enjoyed his piece on the New Century
(women's) Club (ca. 1923-1964).

This book of Jackson's is full of insightful jewels,
some of which are old wisdom, some are profound
thoughts, and some provocative questions:

•

For me, Wes Jackson's &coming Native to This
Place reads like he talks; like an informal speech,
it's sort oflike a monologue, but is really
communication with place and community.

"The homecomer will not learn the likes of
Virgil to adorn his talk, to show off, but will

'*Nnte: Via Walter Prescott Webb, David
Orr alludes to a monotonous Texas and our hot, dry
plains---hut this can be a wonderfully beautiful,

I sometimes come across my own light-weight
essays from the past-which were developed after

interesting and diverse region.
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Odum's Environment, Power and Society,

E.J. Dyksterhuis' range ecology course in the
1960s, after exposure to H.T. Odum's work while
at the University of Florida, during late-night
ramblings with Miguel Angel Altieri, and after
hearing Dean Haynes presentations on low-inpnt
agriculture in the 1970s. As I analyze how my own
essays developed through the years I see little
change in basic mindset or approach in discussing a
transition toward CDSC, constructive postmodernity, ecologicalliteraey, homecoming and
becoming native---I'm the product ofa relatively
low-input family farm operation near a small
"village" and the extractive economy.

Catton's Overshoot, Bunch's Two Ears ofCorn,
Worster's Nature's Ec.vnomy, Allen's Food for the
Future, Daly and Cobb's For the Common Good,
Miller's Environmental Sdence), I think Ecological
Literacyand Becoming Native to This Place are two
of the most important books of those reviewed
herein. I rank these as highest on a must-read list in
spite of the fact that both Orr and Jackson use so
much of Wendell Berry, who has written much
poetry, essays, and books that should be read. Or
perhaps it is because of this wonderful use of Berry,
e.g., in discussion of the need to live poorly though
not in poverty, that Orr's and Jackson's books
should perhaps be read over other books.

But works like Ecologicalliteracy and Becoming
Native to This Place do help me toward coming
home and being native, and do empower me; they
make me believe there is a "cadre" offolk out there
of similar mind, and they give me hope. But above
and beyond this I do hope that these books will
reach a wide audience and begin to bring us all
together as we travel home to become natives.

Please read Ecological literacy and Becoming
Native to This Place. It's a few hours, and then
hopefully a lifetime, very well spent!

Reviewed by:
Paul B. Martin
TSA WG & St. Philip's College, San Antonio,

Though I have been exposed to many CDSC-type
books which have excited me in the past (e.g.

TX
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CbapterVI

Introduction

Historical and Current Lessons
About Sustainable Systems
"Those who do not read history are doomed to repeat it" goes the familiar adage.
We could reframe that in a positive way: "Those who are willing to carefully read
history and place its lessons in a new context can create new vistas of reality ."
In this chapter we explore the history of grasslands (Grassland: The History,
Biology, Politics, and Promise of the American Prairie, 1995), historical biology
of native plants (Enduring Seeds: Native American Agriculture and Wild Plant
Conservation, 1989), and the history and culture of a society in a fragile
environment (Ancient Futures: Learning trom Ladakh, 1992). Following a sizable
dose of history, the chapter embarks on a tour of topical issues ranging from
diversity (Exploring the Role ofDiversity in Sustainable Agriculture, 1995, and
The Last Harvest, 1995) to crop improvement, conservation policies, and
cultivation strategies. What we consider important is the wide range of opinions
among authors, a debate that continues to inform our use of new technologies,
and the diverse paths people take toward developing sustainable systems.
Richard Manning (Grassland, 1995) suggests that one of humankind's greatest
challenges is "Remaking ourselves so that we might function as a part of nature."
North American prairies provide examples of sustainability, lessons learned from
plant and animal survival in harsh and unpredictable climates, in a biome that has
seen continuous birth and extinction of thousands of species. Manning laments
the incredibly detailed studies of the taxonomy of systems without concurrent
evaluation of how their diversity relates to function and biological processes. In
Enduring Seeds (1989), naturalist and author Gary Nabhan tells stories about
people and their crops as well as detailing the process by which we preserve these
priceless investments in the future. He deplores our collective ignorance about
the importance of crop germ plasm resources, and how little we understand the
disappearance of biodiversity - one of the unintended side effects ofhomogenizing monocultures of a few major crop species. Nabhan continuously relates
plant diversity with social and cultural issues, as does Making Nature, Shaping
Culture: Plant Biodiversity in Global Context (1995; not reviewed here) by
Lawrence Busch and six other authors, a recent book that explores the political
and economic context of germplasm preservation and the long-term costs of
ignoring this invaluable resource.
Another dimension oflearning is to explore other cultures and ecologies. Ancient
Futures (1992) provides a window to a unique people in Ladakh who have functioned well for centuries in a fragile, and often inhospitable, environment high
(10,000 to 18,000 feet) in the Himalayas. The balance between human population and natural resource base is described well in this treatise by a Swedish
linguist; the alarming and rapid changes that have occurred since the building of
North Central Reponal Sustainable Aarlculture Research and Education Tralnlnll Prollram
center for Sustainable Allrlcultural Systems. University ofNebraska-Lincoln
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a major road and the introduction of Indian culture are both alarming and
expected. No less intriguing are the ideas about land use and strategies for
development in Conservation Policies for Sustainable Hillslope Farming (1992),
and Dryland Agricultural Strategies for Sustainability (1990), two recent books
that address the potentials for sustained food production in some of our most
marginal lands. Many biological and biophysical challenges can be addressed using
known technology. What is apparent is the overriding importance of political
decisions, and the need for education of national policy makers on both the
importance and complexity of food systems and their dependence on fragile
ecologies.
We often promote diversity as a means to buffer the unexpected effects of
climate and economic circumstance. In Exploring the Role ofDiversity in
Sustainable Agriculture (1995), Richard Olson and colleagues look at the
importance of genetic variation within and among species at different levels of the
spatial hierarchy from microorganisms to regional and global ecosystems.
Answers are often not as simple as just making a system more diverse; even our
ability to link taxonomic differences at any level with functional diversity is
limited. In Crop lmprovement for Sustainable Agriculture (1993), a number of
authors explore the potentials of plant breeding to contribute to long-term global
food production. Ecology and Integrated Farming Systems (1995) presents the
results of a symposium in U.K. that includes biodiversity, public policy, specific
production practices, and ecology of systems and landscapes. Sustainable
Agriculture in the American Midwest (1994) presents a challenge to our current
conventional agriculture, and provides a series of alternative practices and
strategies that would lead to more sustainable food systems.
In Our Sustainable Table(1990), Robert Clark bringS US a series of essaysfrom the
Journal ofGastronomy, ranging from practices used in food preparation to issues in
the current structure of agriculture. Finally, in The Dairy Debate (1993), editor Bill
Uebhardt presents viewpoints on the production, economic, and social dimensions of
two relatively new technologies in dairying: bovine growth hormone and intensive
rotational grazing. In an insightfulreview that describes both the technical merit of
the book and the furor that arose in Californiawith its publication, Frederick Buttel
reminds US that there can be excitement beyond discovery in science, sometimes
coming from vested interests of an established institution that will stand without
shame in the way of rational debate about our alternatives for the future. This is a
mind-expanding chapter of reviews.

Charles Francis and Gabriel Hegyes
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Grassland: The History, Biology, Politics, and
Promise of the American Prairie
Richard Manning, 1995
Viking Penguin, 375 Hudson St., New York, NY 10014, 306 p, cloth, $23.95
Manning's goal in Grassland is to articulate what he
considers humankind's greatest task: "Remaking
ourselves so that we might function as a part of
nature" His goal is in stark contrast to the human
domination practiced over 150 years on U.S.

prairies, and even to conservationists setting aside
lands for national parks-places where we could
observe the scenery, "free from human meddling."
Only in the current generation are we coming to
fully appreciate the obvious biological truth that
"the web oflife holds humans" Richard Manning,

a journalistand nature writerI takes us on a
historical journey that includes the wildlife, the
diverse plant populations, the people, and the
cultures that have shaped this biome that occupies
40% of the continental U.S.
The prairie holds a lesson in sustainability. In
Chapter 3, Manning explores conflicting theories
about the causes of extinction ofmajor genera of
large mammals. Many types roamed the grasslands
for millions of years, and climate change and lack of
food was commonly accepted as the cause of their
demise. However, Arizona paleontologist Paul
Martin observed that over 3 million years prior to
the end of the Pleistocene only 20 genera oflarge
mammals disappeared; in contrast, during only a
few hundred years at the end of the last glacial
period 33 genera disappeared. This time coincides
with the Clovis culture about 12,000 years ago in
North America. He maintains that these animals
were hunted to extinction. "If stone-pointed spears
in the hands of Clovis were a tecimology sufficiently
powerful to extinguish a band of species, what
dangers adhere to our tools of today?" Massive
killing of bison in the last century with the arrival
of the railroad and new people stand in mute
testimony to Martin's admonition. The author of
Grasslandthus weaves history into an environmental message that is relevant to us today.

The careful balance ofa complex ecosystem is
described in Chapter 4, where Manning describes
the interrelations among climate, soils, topography, and the many inhabitants in each place. The
overriding impact of the Clovis people 12,000
years ago was only matched by the continental
span of the railroad in the 1800s in terms of wide
extinctions ofnative species. Mass slaughter of
bison by hunters brought in with the railroad was
merely a continuation of a major change in the
ecosystem that began with Native American tribes
hunting by horse. The conflict between native
cultures and that oflater immigrants from Europe
with their ranching and fuming only served to
accelerate the decline of a natural ecosystem in the
plains. The author recounts a well researched and
interesting story ofhow we have ignored the nature
of this place in our rush to "develop" the potential
for economic activity.
Marming continues to describe the development of
these "vacant" lands, and points out the "battle of
types ofknowledge, inductive and deductive,
between the wisdom ofJefferson's libraries and the
received wisdom of the land in the library of plants
among the Hidatsu, Arikara, and Sioux" He
laments that early biologists were enumerators,
who collected and counted in a true reduetionist
mode, rather than observing the structure and
function of a complex ecosystem. The discussion is
reminiscent ofWes Jackson's Becoming Native to
this Place [review, this volume]. The overriding
need to subdivide the land, "diced up in rectangular
parcels so that it might be owned to create freeholders," ignored the need for a new set of abstractions that were needed for a "new agriatlture and
literature defined by aridity." With the exception
of some land set aside as wilderness areas, national
forests, and other federal lands, the majority of the
plains were converted to grazing or farming lands,
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setting the stage for large private land holdings or
federal lands that became accessible to a limited

commercial exploitation of bison by private

number of entrepreneurs, the new cattle barons.

We have left less than one tenth of one percent of
our prairie. "The rest of it died to make Iowa safe

national parks. On a smaller scale, the Iowa Prairie
Network is focused on preserving the "postage
stamp sized" remnants of native prairie that still

for soybeans," said Loren Lown who works in

remain in that state, and these sites are used as a

prairie restoration. With this and other poignant
quotes, the author describes both the incredible
intricacies of the building ofa grassland ecosystem
and its destruction or annihilation by the invasion of
humans.

place to harvest seed to help restore other areas to
a species mix resembling the native grassland.
There is no texthook to guide these efforts. People
are learning as they go along, experimenting and
beginning to read the embodied information of the
remaining tracts. Manning concludes with
descriptions ofresearch and education efforts such
as that ofWes Jackson of The Land Institute, where
an ambitious program involves scientists and
students in a search for an agriculture based on the
native grassland ecology.

interests now dwarfs the preservation efforts in

After breaking out the prairie by plow, many
farming families learned that the land west of the
100th meridian could not be tilled in the same way
as the Eastern forest or tallgrass prairie lands. The
land was consolidated into larger holdings, and
wheat production and extensive grazing became the
norm. The dust bowl of the 1930s accelerated the
emigration ofpeople from farming in the plains,
and later farm crises further exacerbated the plight
of smaller, diversified farm operations. Whether
the extensive monoculture of wheat and corn will
be sustainable remains to be seen, but Manning
points out the incredible fragility of the strategy
compared to the survival techniques employed by
species in a diversified prairie. An industrial
agriculture has replaced the "vast cultural
knowledge and diverse genetic information"
contained in the native grasslands. In the chapter
on irrigation, the author does overstate the water
drawdown in the Ogallala aquifer and fails to
mention the substantial recharge that occurs each
year through the Nebraska sandhills.

In this treatise on grasslands, David Manning

creates his own manifesto for the future, admitting
that to do so represents another degree ofhubrus.
At best, he tells a series of stories of people who are
working to make a difference, people who for
varied reasons are linked to the land and its history.
At times the chapters appear disjointed, at times a
mixture of truth and overstatement designed to
challenge the reader. He summarizes with the
words from a David Orr essay entitled "Education
and the Ecological Design Arts" that call for a postindustrial approach to development. "Ecological
design is the careful meshing of human purposes
with the larger patterns and flows of the natural
world, and the careful study of those patterns and
flows to inform human purposes."
Manning brings together well the arguments for a
new approach by humans in their relationship to
grasslands of the U.S. Our challenge is to put this
into the context of'today's needs and the potentials
ofland and resource use for tomorrow. There is no
doubt that the prairie will survive. Are humans
smart enough to successfully define a role for
themselves in that future?

Noteworthy subsequent chapters deal with introduced species and the loss ofbiodiversity (Ch. 8),
construction ofroads for transport and mining and
how they disrupt the ecosystem (Ch. 9), and the
reintroduction ofnative species such as the bison
back into the plains (Ch. II). In true journalistic
fashion, Manning describes the background and
events surrounding the issue ofreturning parts of
the grasslands to prior bison-grazed condition.
From the economic domination of a large tract by
Ted Turner and Jane Fonda to a controversial First
Nation's project in Canada, the multiplication and

Reviewed by:
Charles Frands
Universitv ofNebreske, Lincoln, NE
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Enduring Seeds: Native American Agriculture
And Wild Plant Conservation
Gary Paul Nabhan, 1989
North Point Press, 850 Talbot Ave, Berkeley, CA 94706.225 p, cloth $18.95
diversity right into the cropping systems so that
native farming yielded both a crop and a source of
diverse germplasm for future crops.

Where there are seeds, there is hope. lbis
summarizes Gary Paul Nabhan's optimistic view of
the future despite the tragic loss of the colorful
diversity that characterized Native American
agricultural traditions. Spreading population as
well as the modern insistence on uniformity has
created a worldwide problem in preserving wild
germ plasm , the source of trait> potentially
desirable for crops in the future. However, in the
many ways that people work to save seeds and
reestablish traditional agricultural systems, Nabhan
sees hope.

One example is the incredible diversity of corn,
both in kernel color and texture, produced by the
Tepehuan Indians in Nabogame, Chihuahau, who
have been farming the same area for almost 400
years. One of their agricultural techniques is to
allow growth of the weedy ancestor of corn,
teosinte, in their cultivated fields.
"...Teosinte was tolerated and protected," Nabhan
writes, "for it invigorated their corn." Not ouly
does this practice increase yields and improve corn
quality, it provides a sanctuary for the growth of
this wild plant which has interested plant breeders
for decades as a progenitor of corn. Nabhan also
shows how diversity in the cropping systems
created food supply and habitat for many forms of
wildlife.

This is a book about crop breeding, yet it is also
about a lot more. In this collection of essays,
Nabhan tells stories about plant>, people, and many
kinds of change. He explains how flowering plant>
co-evolved with insect and mammal pollinators;
argueS convincingly that most food crops originated
in dry tropical areas; recount> how Native
American agriculture in North America was almost
completely destroyed; discusses the various
approaches to germ plasm conservation including
botanical gardens, frozen seed banks, heirloom
seed growers, "biosphere reserves"; and tells stories
of various crops in North America whose future is
uncertain. Nabhan relates these tales in an anecdotal way, as ifhe were standing next to you telling
you about his travels.

Nabhan describes how Native Americans' spiritual
beliefs and rituals played a role in their agriculture,
influencing their agricultural practices as well as
their seed selection techniques. In questioning a
Hopi woman about her selection technique of corn
seed, he asks her whether she would choose large
kernels or those of a certain color or from the same

location on a cob. Nabhan relates, "The elderly
woman listened to my loaded questions, then
snapped back at me, 'It is not a good habit to be too
picky....We have been given this corn, small seeds,
fat seeds, misshapen seeds, all of them. It would
show that we are not thankfuI for what we have
received if we plant certain of our seeds and not

Nabhan values the agriculturallegaey of crop
genetic diversity and working with the forces of
nature that persist from Native American cultures.
All modern student> of plant breeding are taught
the importance of preserving biodiversity to
maintain genetic material for breeding resistance
and other desirable characteristics into crop
species. However, this diversity is maintained and
protected elsewhere, far from the fields. Planted
seed is kept as homogeneous and free from "off
types" as possible. Native American farmers built

others.' "

Though this grower expresses the selection process
as coming from her spiritual beliefs, her "acceptance of heterogeneity" in selecting seed is necessary
to raise a crop in the highly variable growing con-
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ditions found in the deserts where most native
agriculture continues today. This principle is
important also for temperate region agriculture,
though too often ignored by a culture that prefers
homogeneity and predictability to the wild reality
ofnature. Nabhan points out that the practice of
planting various strains of a crop in the same field is
not so radical an idea nor unique to Native
Americans: 11Russian grain farmers, European
forage growers, and Latin American manioc
planters have also discovered the principle of
mixtures."

importance of supporting stable rural communities
and may even discover a few more reasons why.
10modem society where science and religion have
become so thoroughly divided, the connection
between our cultural beliefs and our agrirultural
practices is seldom explored and barely admowledged, though it is a significant undercurrent running
beneath what we do and why. Nabhan observes:
"Desertification is not recogoized as evidence of
negative feedback from poor practices associated with
a certain beliefsystem .... However, some currendy
existing cultures contend that the way one furms and
cares for local resources has everything to do with the
spiritual life of the community,"

Throughout his book, Nabhan weaves social and
cultural issues together with scientific and
biological issues. As one example, he illuminates
the vital link between the stability ofa people's
culture and the biological diversity its agriculture
supports. This relationship creates a cycle of
dynamic stability, which endures because of its
ability to change. Nabhan explores and amplifies
this idea, originated by [rural sociologist] David
Ehrenfield, in his book. Workers in sustainable
agriculture will find confirmation here of the

Nabhan's book takes a step toward examining the
ethics underlying our agricultural practices, and
reminds us that why we do something is just as
important as how we do it.

Reviewed by:
]aneSooby
University ofNebraska, Lincoln and Nebraska
Sustainable Agriculture Sodety, Sidney, NE
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Ancient Futures: Learning from Ladakh
Helena Norberg-Hodge, 1992
Sierra Club Books, 730 Polk St., San Francisco, CA 94104. 204p, cloth $25.00
Unfamiliar to most people in the West, Ladakh is
an intriguing desert enclave high in the Himalayas
bordered by Pakistan, China, and Tibet. Now part
of the Indian state ofJammu and Kashmir, Ladakh
was inhabited for more than a thousand years by
people living in semi-isolation but in harmony with
the climate and natural resource base. Andent
Futures describes this traditional culture, with its
bioregional food system based on barley, wheat,
peas, turnips, several indigenous food and forage
plants, and hardy animals that can withstand the
rigors ofgrazing at 10,000 to 18,000 feet above sea
level. Most of the population's building materials,
fuel, clothing, food, and other needs traditionally
come from their crops, animals, and the natural
environment. The culture is based on both
Buddhist and Moslem traditions, and the society
and local econom y have been remarkably
sustainable for centuries.

economy has undermined community interdependence and created a desire to accumulate wealth. The
effecthas been greatest on youth, making them
dissatisfied with funning, villageisolation, and traditional £unily values. The society now depends on
outside resources, lacks £unily and community selfreliance, and generates waste and pollution that previouslywere unknown. Western-style consumerism
has destroyed an ecologicalbalance and social
harmony that prevailed for centuries in this unique

land.
Initiatives are underway to reverse this trend, with
both local and international support. NorbergHodge explains that the Ladakh Project was
founded to encourage "progress toward more

ecological and community-based ways of living." It
stresses "the urgent need to counter political and
economic centralization, while encouraging a truly
international perspective through increased cultural
exchange" and encourages "a shift from ever-more
narrow specialization toward a broad systemic
perspective--an approach that emphasized relationship and context rather than isolated
phenomena." Specific teclmologies includetrombe
walls (passive solar heat collectors), solar cookers
and water heaters, hydraulic ram pumps, and
simple greenhouses for vegetables. Norberg-Hodge
comments that "these technologies make sense
economically, environmentally, and culturally. By
encouraging a more human-scale and de-centralized
development pattern, they actively support
traditional structures rather than destroying them."
The project has evolved into the Ladakh Ecological
Development Group that was inaugurated by Indira
Gandhi in 1984 and consecrated by the Dalai Lama.

Norberg-Hodge is a Swedish linguist who has spent
half of each of the past sixteen years in Ladakh, and
is one of the few foreigners fluent in the language.
She describes the region's unique traditions, its
household and community autonomy, and its
equilibrium with the climate and natural resource
base. Ladakhi culture recognizes and teaches the
fundamental connectedness and interdependence of
elements of life, based on long Buddhist tradition.
In the preface, the Dalai Lama endorses NorbergHodge's analysis of the frugality and self-reliance of
Ladakh and the respect of its people for the natural
environment on which they depend.
Changes in Ladakh over the past two decades now
threaten this centuries-old balance. Norberg-Hodge
has experienced first hand the shift from a dependence on local resources to imported fossil fuels,
from natural crop production methods to chemical
pesticides, and from locally produced foods to
processed and imported products. This transformation has exacted a high price. Conversion to a cash

Andent Futures is valuable reading for its
description of a region and an agriculture little
known to most Westerners. It also describes the
consequences of unplanned development, with
unintended ecological, economic, and social harm
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accompanying industrialization and reliance on
fossil fuels. Most important to people in developed
countries, Ladakh provides a valuable model of
how people can live in harmony with their climate,
their resources, and each other. For anyone
concerned about sustainable development, this
book is a "must read." For undergraduates or others
concerned about the future, it offers a striking

introduction to alternative thinking about
development, resources and the enviromnent.
Reviewed by:
Charles Frands
University ofNebraska, Lincoln, NE
Reprinted withpermission: AmericanJournal
ofAlternative Agriculture 8: /4/-/42. /993.
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The Last Harvest: The Genetic Gamble that
Threatens to Destroy American Agriculture
Paul Raeburn, 1995
Simon & Schuster, 1230 Ave. of the Americas, New York, NY 10020. 269 p, cloth, $2+.00
Paul Raeburn's book is not another academic
treatise about loss of biological diversity. He does
outline the loss of native cultivars and wild species
due to introduction of high yielding varieties and
disappearance ofhabitat to development. It is also
an interesting, readable, and tactual description in
human terms of the people involved in farming and
in plant breeding today. It's a captivating book that
will interest undergraduates in biological,
environmental and agricultural sciences; it's
accessible approach to a critical but complex topic
could easily attract students outside the sciences.
The Last Harvest is an articulate and timely
description of the consequences of success, defining
as well the potential high costs ofbroadly accepted
current teclmologies in plant breeding. Raeburn
illustrates well the writing style of a practiced
journalist-he is Science Editor for Associated
Press. The book reminds us of other journalists
turned environmental analysts: AI Gore's Earth in
the Balance, and Greg Easterbrook's A Moment on
Earth. These people know how to write, and how
to stimulate interest in the reader!

certain that many valuable food plants are
disappearing .... Not only does it represent billions
of dollars in losses to farmers; it could mean the
difference between survival and starvation for
millions ofpeople around the world. "

"Billion-dollar Corn" (Chapter I) begins with the
real-life adventures ofbotanist Hugh litis, a plant
explorer who traces the origin ofa progenitor of
modern maize (corn in the U.S.) to a few small
patches of a perennial relative in the highlands of

"Green Gold" (Chapter 3) provides a record of
several valuable plant introductions that led to
commercial success in agriculture. Dwarf wheat
and rice, pest-resistant grape rootstocks that have
crossed the Atlantic and returned. Enhanced
protein quality maize illustrates the value of genes
to agriculture, raw materials that would have been

Mexico. This story sets the stage for a combination

of science, exploration and discovery, with the
intrigue of the search intermingled with a primer
on the botany and evolution of maize. Coupled
with this explanation is a description of the
potential for a perennial maize crop, one that
would be planted only once every several years
with consequent savings in land preparation and
seed cost. The search is qualified with the
admonition that "given the accelerating destruction
ofnatural habitats around the globe, it is almost

After describing the seminal work of Mendel in
genetics and Vavilov in classification and plant
distribution, the book launches into a solid critique
of the current state of"Seed Banks and Seed
Morgues" (Chapter 2). Raeburn first sets the stage
for why genetic diversity is so critical for meeting
future demands for pest tolerance, then explores
the current state ofpreservation of germ plasm in
the field and in seed banks. Through in-depth
interviews with people managing the banks and
using the stored germplasm , the author creates a

picture of neglect, lack of funding, and potential
catastrophe in the future when it is likely that this
material will again be needed by plant breeders. He
traces the history of the official storage facilities,
and describes in detail the current grassroots efforts
by people outside the system who are dedicated to
saving this priceless legacy.

lost without active preservation of genetic

variability. The substantial loss in the U.S. maize
crop due to a leafblight in the late 1960s was
solved by use of alternative germplasm and by
changing the hybridization practices used for
producing seed. The genetic foundation for such a
catastrophe is described in Chapter +, a clear essay
on crop genetic uniformity and the basis of why we
face a potential crop loss in maize and other crops.
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ecological farming are contrasted with the promises
of genetic engineering. emerging technologies that
show how genes can be moved around and screening crops can speed the plant breeding process.

In "One Planet, One Experiment" (Chapter 5)
Raeburn discusses the current knowledge about the
extent of genetic diversity around the globe and the
rate at which it is being lost. We don't really
know, nor are we likely to ever know, the true
extent of diversity on the planet. Most estimates of
the number of species keep climbing with the
discovery ofnew habitats and the creatures, plant
and animal, that dwell there. At the same time,
massive extinction has occurred in several eras over
geological time, and what we observe today may be
a human-induced analog of what nature has done
several times before, albeit more slowly.

Throughout the book, Raeburn personalizes the
discussion with reports from interviews, observations from trips, and comments from visits to the
places and people who are immersed in this drama.
His facts are generally good, although the plant
breeder will recognize a confusion of the terms
"topcrossing" and "backcrossing," an example of a

few noteworthy errors. These do not detract from
the message. The exciting style of The Last Harvest
will attract readers from many disciplines.ltis a
well-researched and documented plea for greater
concern about the future. This could easily be an
introductory reading assignment for a beginning
class in plant breeding or crop improvement. It's
also a useful refresher for those who have been
away from plant breeding for some time.

"The Last Harvest" (Chapter 6) describes current
modern farming techniques, and how this industry
would be affected by various changes in global
climate. The author catalogs the most essential
growth factors 10farmiog - soil, water, energy,
pesticides and fertilizers - and how agriculture will
react to changes in availability of these resources 10
the future. How will we meet the future needs for
food? And can we do this and preserve a livable
enviromnent for humans? In "Hard Science, Soft
Farmiog: A Way Out?" (Chapter 7) the research
programs at the Rodale Research Center on

Reviewed by:
Charles Frands
Dept ofAgronomy, University ofNebraska,
Lincoln, NE 68583-0949.
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Conservation Policies for Sustainable
Hillslope Farming
Sitanala Arsyad, Isnqlal Amien, Ted Sheng, and William Moldenhauer, Editors, 1992
Soil and Water Conservation Society, 7515 NE Ankeny Rd, Ankeny, IA 50021. 353 p, cloth $30.00

Conservation Polides for Sustainabie Hillslope
Farmingis based on material presented at the
March 1991 workshop, with the same tide. The
workshop was held in Solo, Central Java, Indonesia
and had 180 participants. Although the papers
contained in the hook are directed toward
developing countries, many of the concepts are
valid for other areas wishing to effect changes that
will move current farming practices in the direction
of sustainability.
The book will likely be of interest to govermnent
officials, educators and others who are involved in
promoting sustainable agriculture. It is divided into
sections tha t discuss policy considerations for
national and regional organizations, field
organizations, legislation and land tenure,
institutions and forestry. The book concludes with
discussion group reports.
D. W. Sanders, in the first chapter, suggests a new
approach is needed" ... if conservation is to be
accepted and applied on a wide scale and at
reasonable cost: Sanders goes on to say "This is
based on promoting land use systems ... that can
protect from wind and water erosion, increase soil
fertility, raise the soil's organic content, and
maximize water penetration.... This offers the
incentive ofimmediate benefits to the land user in
the form ofhigher yields and better financial
returns. This point is critical because, ultimately,
how a country's land is managed depends on the
perceptions and actions of its many thousands of
individual farmers, pastoralists, foresters, and other

land users. It is these people who have the ability to
bring about fundamental changes in land use. The
challenge is to create the conditions that will
motivate the desired results." This is the overall
theme of the book.
Concerns that often contribute to problems of
sustainable land use, and that must be addressed for
us to make effective change, include:
• Short term benefits
• Land tenure
• Stakeholder input
• Education and training
• Multidisciplinary approach
• Monitoring of progress
• Legislation and institutional organization
• Adequate financial resources

This book offers methods to address such
challenging concerns in a straight forward and
effective manner. Most chapters are easy to
understand, with only one so technical that it
would be hard for the average reader to get
through. In addition, the book provides a very good
insight into the conservation and farming methods
of developing nations. It is recommended to policy
makers and those involved in land use planning.

Reviewed by:
David Anderson
USDA - NRCS, Watershed Science institute,
University ofNebraska, Lincoln, NE
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Dryland Agriculture: Strategies for Sustainability
R.P. Singh, J.F. Parr, and B.A. Stewart, Editors, 1990
Advances in Soil Science, Vol. 13. Springer-Verlag, 175 Fifth Ave, New York, 10010.
This book follows the series' tradition of serving the
international agriculture community. Leading
scientists with international experience and
expertise analyze and summarize available research
information on dryland agriculture and delineate
important principles. The book's objectives, as
stated in the first chapter, are "not only to address
the current state of the art, including research
needs and priorities, but also to present new
perspectives and strategies to minimize the risks of
dryland farming: The selection of topics reflects
these objectives. A strength of the book is that the
objectives of each chapter are clearly defined and
the means used to achieve them clearly
documented.

residues in crop livestock systems and another on
the effects ofresidue management on soil organic
matter. The importance of soil and water
conservation in dryland agriculture is stressed
repeatedly, with two chapters dealing with control
of wind and water erosion. Other topics covered
include: plant disease; methods to overcome spatial
variability in research studies; and nutrient cycling.
A /inal summary chapter is concerned with
strategies for increasing the productivity and
stability of dryland farming systems.
Sustainability, especially long term maintenance of
soil productivity, is incorporated throughout the
individual chapters, and is an underlying principle
in the discussions of production. Topics relevant to
this theme include: soil conservation; water
quality; management of soil organic matter and
nutrients; tillage and management of crop residues.
There also is an economic analysis of farm
management practices for a specific region, the
Sabel.

Sustainability of dryland agriculture is extremely
important, because arid and semiarid regions have
some 700 million inhabitants and cover about 40%
of the world's land area, 60% of which is in
developing countries. Increasingly, the food
required to meet projected population increases in
India and the Near East will have to come from
dryland agriculture. The book discusses production
restrictions imposed by the resource base, and the
factors that threaten its sustainability. Increased
production in many dryland areas is severely
constrained by soils that are fragile, inherently low
in fertility, organic matter and water-holding
capacity, and susceptible to wind and water
erosion.

An inescapable conclusion from these discussions is
that relationships among soils, crops, and climate
must be considered carefully to correctly apply and
evaluate production practices that will be
sustainable. A second conclusion is that there are
serious constraints on increasing agricultural
production in arid and semiarid agriculture while

adequately protecting the soil resource. Clearly,
the potential for increased production exists, but a
great deal of work is needed to achieve it while
insuring agricultural sustainability for several of the
world's arid and semiarid regions.

Because of the overriding importance of water in
dryland agriculture, live of 17 articles deal
primarily with agroclimatology, or water use,
related to agricultural production. One discusses
agricultural productivity in semiarid tropics, a
second analyzes farm management practices in the
Sabel, and a third describes the use of crop
simulation models in Australia and central Texas.
Four chapters are devoted to tillage and crop
residue management, including one on crop

The basic principles discussed in the book are
important to agriculture in general, not just
dryland production in regions of low rainfall.
Chapters on case studies and crop simulation
models illustrate how information on climate, soils,
and crops can be used to evaluate production
alternatives in arid and semiarid areas; these
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methods also can be applied to areas with more
favorable rainfall, Although the book was written
for the international agrirulture community, it will
be of interest to a much wider group, including
people in academic institutions and agencies involved in planning agrirultural development and
environmental protection. It also will serve as a
valuable reference for research and graduate teaching not only in the specific topics covered, but also

in the broader areas of international agricultural
development and agrirultural sustainability.

Reviewed by:
james Swan
Iowa State University, Ames, IA
Reprinted with permission from American

journal ofAlternative Agriculture. 6:190-191.
1991.

Sustainable Agriculture in the American Midwest
G. McIsaac and W. R. Edwards, Editors, 1994University of Illinois Press, Hampden PO 4-856, Baltimore, MD, 21211. 291 p, cloth $32.95
larly thorough. Some of the historical accounts,
notably those by Sonya Salamon (chapter 3) and
John Thompson (chapter 4-), are fuscinating stories
likely to be new to readers outside the Midwest.
The scholarsbip throughout is generally sound and
well-documented. The audience for this book will
include well-read lay persons interested in sustainable agrirulture and environmental issues, as well
as professional academics in both the sciences and
humanities.

The editors ofthis book have brought together the
perspectives of scholars from a variety of disciplines
to develop an integrated, historically informed
view of natural processes and human activities in
the American Midwest relevant to the sustainability
ofagrirulture. This is no small task. The book
points out the lack of sustainability of our current
industrialized agrirulture, shows how we got here,
and calls for multidisciplinary solutions that incorporate broader values considerations. This collection should make a worthwhile addition to the
growing literature on sustainable agrirulture,
mainly by providing some detailed reviews and
interesting historical accounts. The reviews of Integrated Pest Management (chapter 8), Soil Erosion
(chapter 9), and Climate (chapter 10) are particu-

Reviewed by:

jon Piper
The Land Institute, Salina, KS [currently at
Bethel College, Newton, KSJ
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Exploring the Role of Diversity
In Sustainable Agriculture
R. Olson, C. Francis & S. KaIlka, Editors, 1995
American Society of Agronomy, 677 S Segoe Rd, Madison, WI 53711. 249 p, paper $24.00.
Cross-fertilization of disciplines can spawn interesting conceptual breakthroughs and practical
solutions to problems which seem intractable from
within a single discipline. This book is an excellent
example of this potential realized. The authors use
multiple disciplinary perspectives to explore the
practical consequences of different kinds of diversity on agricultural production processes, and on
the people who farm or are affected by furming.
It moves beyond a simplistic equation of greater
diversity with greater stability to show functional
links between the two, ways that diversity can
be analyzed, and how it can be designed into
agricultural systems.

The final chapter reviews key insights at different
levels ofanalysis, and suggests that increased
diversity at multiple spatial scales will make U.S.
agriculture more sustainable.
One of the real strengths of this book is its inclusion
ofhuman decision-making and the effects of human
diversity on agricultural environments. The chapter
on social diversity and community-based environmental problem-solving is pathbreaking because of
its juxtaposition with chapters considering diversity
in other aspects of agricultural systems. Although
the scope of this book is quite broad as is, it could
have benefited from a full chapter on global agrodiversity. The elements ofagroecosystems on
which this book focuses are those which affect
biological, economic and social diversity, almost
exclusively in the U.S. Greater attention to global
diversity of agroecosystems, as alternative coping
responses to resource constraints, could provide
another key to improving the sustainability of
agricultural systems in industrialized countries.

The presentation ofideas is very clear and
accessible, particularly consistent and wellorganized for a symposium proceedings with 13
contributors from a range of disciplines. The main
disciplinary approaches included are from agronom y, geography, anthropology, and ecology. The
authors seldom use jargon, technical language, or
mathematical functions; the book does require a
basic understanding of ecology.

This book is probably most useful to agricultural
scientists who want an introduction to ecological
and social perspectives on diversity. It would also
be of interest to ecologists or social scientists
seeking an introduction to the agricultural implications of diversity. It could serve as a supplementary text for an advanced-level college course in
agroecology. Beyond relevant content, it illustrates
some of the objectives of agroecology through its
interweaving of disciplinary approaches.

The editors use a spiral, similar to a cross-sectional
view of a chambered nautilus, as a unifying framework throughout the book. This is an effective
device to orient the reader to the spatial scale under
consideration in each section, while reminding that
there are interactions among the levels ofanalysis.
The first chapter introduces the hierarchy of spatial
scales which will be examined, definitions and
measurement of diversity, and the relationship of
diversity to functional aspects of systems. Chapters
2-8 focus on diversity at ever larger spatial scales:
from soil microsites to fields, farms, landscapes,
human communities, and regional agroecosystems.

Reviewed by:

Molly D. Anderson
School ofNutrition, Tu1i:s University,
Medford, MA
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Crop Improvement for Sustainable Agriculture
[First Review)
M. Brett Callaway and Charles A. Francis, Editors, 1993
University of Nebraska Press, Lincoln, NE 68588-0520.261 p, cloth $35.00

This book represents volume +in the series Our
Sustainable Future. Over the past decade, there has
been increased emphasis on sustainable agriculture
and, in some circles, criticism ofprevious plant
breeding efforts for failure to address problems of
sustainability. In this book, Callaway and Francis
suggest that more emphasis be given to breeding
objectives that encompass sustainable agricultural
systems and associated cropping technologies.
Several notable breeders and geneticists have
contributed to this book, and many breeders,
regardless of their orientation toward sustainability, will find useful information in the book.

In Chapter 5, Francis outlines crop breeding
objectives and methods for low-input agriculture,
many of which are no different than those
employed for traditional plant improvement.
Discussed are locations and conditions for testing
germ plasm and the need for continual evaluation
and long-term planning for successful plant
improvement. Lacking in this chapter or in any of
the other introductory chapters was a thorough
discussion ofproblems involving seed increase and
distribution and development ofmarkets for new
germplasm introduced for low-input agriculture.

Becausebreeding for insect and disease resistance
has been traditionally important to plant breeders,
Chapter 6, "Breeding for Resistance to Insects and
Plant Pathogens," does not offer any revolutionary
insights into this subject. Nonetheless, it is a
thorough and well-written summary of different
factors involved in pest resistance and of different
approaches to achieving host-plant resistance that
may be used by breeders. The succeeding chapter,
"Crop Tolerance to Weeds," is ODe of'the more
original contributions to this book, to a large
extent because most breeders have ignored this
aspect of breeding. Callaway and Porcella cite
several studies on breeding for greater varietal
tolerance to weeds. They follow this with a case

The first four chapters are introductory. In Chapter
1, Francis and Callaway introduce the concept of
crop improvement for future furming systems. This
is followed by a chapter summarizing the early
beginnings of agriculture, contributions from the
"Green Revolution," and discussion of the need for
a transition to agriculture and plant improvement
that address sustainable, low-input systems. In
Chapter 3, Goodman discusses choice ofgerm
plasm for breeding for sustainable agriculture.
Duvick's pragmatic discussion of the role of seed
companies in plant breeding for sustainable
agriculture (Chapter 4o) was interesting and
informative. His take-home messages were that
much of what seed companies currently have on the
market fill many of the needs for sustainable
systems (such as adaptability, pest resistance) and
that seed companies may be able to assist in testing
germplasm for adaptability to sustainable systems.

study of such work on soybeans, and then outline

breeding strategies for obtaining greater crop
tolerance to weeds.
Brewbaker's lucid discussion of tree improvement
for agroforestry systems in Chapter 8 provides
interesting and very enjoyable reading. Brewbaker
draws on much ofhis own experiences to describe
many of the obstacles in tree breeding and outlines
pragmatic approaches for tree improvement. A
good list ofreferences is provided at the end of the
chapter, but unfortunately, specific citations were
not provided in the text.

However, specific needs of some sustainable

systems and the small current markets for
sustainable agriculture will limit contributions
from the major seed companies. The last seven
chapters deal with breeding methods and
approaches and types of plant improvement
deemed important for low-input agriculture.
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Chapter 9, "Contributions of Biotechnology to

low-input agriculture is difficult in itself, but as
pointed out by Federer, the complexity of the
situation increases by an order ofmagnitude when
introducing a second crop into the equation. This
chapter is concise and well-written. It provides
some experimental designs available to breeders
and also describes some of the pitfalls and limitations of currently available methodology.

Crop Improvement," provides an overview of the

major cellular and molecular technologies likely to
contribute to crop improvement in the near future,

with an emphasis on these techniques that might
have particular relevance to sustainable agricultural
systems. Instructors in plant breeding courses may
lind this chapter a convenient synopsis for introdUcing some of the concepts and applications of
biotechnology.

1 do not recommend this book as a text, but some
of the chapters will be useful in plant breeding
courses, and it provides some excellent material for
those persons involved in crop improvement for
low-input agriculture or for breeders contemplating a change in breeding direction toward crop
improvement for sustainability, My major criticism
of the book is that many parts of the introductory
chapters are poorly written and contain statements
that are likely to be very controversial to many
plant breeders and, as such, may discourage some
readers from using the wealth of information
available throughout other chapters in the book.
Also, even though the focus of the book was on
crop improvement for sustainable agriculture, a
chapter specifically addressing the role of crop
improvement in relation to sustainable cultural
techniques, such as integrated pest management.
biological controls, legume rotations, compost
application, and drip irrigation, would have been
desirable.

Quantitative genetics is not my cup of tea, so my
first exposure to Chapter 10, "Genotype by
Environmental Interaction in Crop Improvement,"

proved somewhat arduous. Much of the material
covered will be more useful to agronomic breeders
than to tree breeders or vegetable breeders
working with minor crops. Nonetheless, this
chapter provides a very thorough coverage ofhow
genotype x environment interactions complicate
breeding strategies for crop improvement for lowinput agriculture or agriculture on marginal land.
Several different statistical approaches and methods
for estimating crop stability and performance in
heterogeneous environments are discussed,
including some useful and simple non-parametric
procedures. A comprehensive list of studies is
cited, making this a very useful source chapter for
breeders.
Chapter II, "Statistical Design and Analysis in
Intercropping Experiments," is a good follow-up to
Chapter 10, and is directly relevant to crop
improvement for sustainable systems in Third
World countries where small-farm agriculture
involves mixed planting systems. Evaluating yield
and stability of genotypes or mixed genotypes in

Reviewed by:
Brent Loy
University ofNew Hampshire, Durham, NH
Reprinted vvithpermission Irom HortScience
31(3): 484. 1996.
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Crop Improvement for Sustainable Agriculture
[Second Review)
M. Brett Callaway and Charles A. Francis, Editors, 1993
University of Nebraska Press, Lincoln, NE 68588-0520.261 p, cloth $35.00

Crop Improvement for Sustainable Agriculture has
contributors representing a range of crop-related
disciplines that impact the practice of sustainable
agriruIture. Providing a framework for examining
and defining sustainable agriculture, the first
chapter introduces the role of crop improvement in
sustainable production systems. History of crop
improvement in sustainable agriculture is presented
in Chapter 2, followed by a discussion on germplasm selection in breeding programs in Chapter 3.
Chapter +provides a perspective from the commercial seed industry. Formulation of objectives
and subsequent design of crop breeding programs
for sustainable agriruIture are presented in Chapter
5, followed by specific applications of breeding for
insect and disease resistance in Chapter 6 and
tolerance to weeds in Chapter 7. Applications to
tree improvement are presented in Chapter 8.
Chapter 9 addresses the potential role of biotechnology in sustainable agriruIture. The importance
of genotype by environment interaction in crop
improvement, with special reference to sustainable
agriruItural systems, is reviewed in Chapter 10,
and, an overview of statistical design and analysis of
intercropping experiments in Chapter II.

cover crop, or a soybean genotype adapted to relay
plantiog into growing wheat. The book provides
insight and discussion into how these and other
objectives might best be accomplished.
Choice ofgermplasm is one of the most important
factors determining success in breeding programs.
Developing ruItivars for sustainable agriruIture will
likely require sources ofgermplasm not currendy
in wide use. For example, no-till planting increases
the importance of early-season cold tolerance, so
germ plasm derived from northern European or
Andean sources might provide genetic variability
for this trait. Use ofpopular cultivars grown in
areas in which low levels ofnitrogen are applied
may serve as a source for nitrogen-efficient cultivars in sustainable agriruItural systems. However,
currently grown cultivars are the result of decades
of intensive breeding and selection, and will probably serve as a starting point for future gains in
sustainable crop production systems. Breeders
know that use of elite cultivars as parents results in
a higher probability of success than when non-elite
ruItivars are used. An exception to this occurs
when genetic variation within elite cultivars is exhausted, and breeders must seek new sources of
germplasm to continue genetic advance. Need for
increased genetic diversity and requirements of
ruItivars adaptable to sustainable crop production
systems will result in greater emphasis on the identification and introduction ofnon-elite germplasm .

Sustainable crop production systems wililikely be
characterized by reduced pesticide inputs, relatively
higher energy costs, more use of crop rotations and
multiple cropping systems, and new crops. The
first step in any plant breeding program is to define
objectives; changes in cropping systems will
necessitate changes in breeding priorities. New
directions will require breeders to reevaluate
choice of germplasm, selection, and testing
programs in light of the new priorities established
by the requirements of sustainable agriruItural
practices. For example, breeders may be required
to develop a maize genotype that is productive
when grown simultaneously with a leguminOUS

Private seed companies will play an important role
in sustainable agriruItural systems, but their
decisions will be based on the need to remain
competitive and profitable. These companies will
invest resources in proportion to anticipated sales
and market size. Small seed companies, efficient at
meeting the needs ofniche markets, may be the
first to actively market products targeted for
sustainable systems. These might include cultivars
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from public institutions, developed for specific
cropping situations. Larger companies could contribute to sustainable agriculture by conducting onfarm tests, increasing genetic diversity ofbreeding
populations and germplasm accessions, and
providing unbiased information to farmers on
emerging crop production practices. Some
advocates of sustainable agriculture are concerned
that growing alliances between seed companies and
the petrochemical and biotechnological industries
will result in reduced competition and choice of
products; this issue was not discussed.

other species. Understanding crop by weed
interactions will require use of statistical methods
currently used to assess the interaction of genotypes
with locations and years.
The two principal ways biotechnology will
contribute to sustainable agriculture will be to
increase the efficiency of selection and to create
new forms of genetic variation. Increasing selection
efficiency will result from technologies such as
marker assisted selection, in which selection is
performed on molecular markers linked to
economically important traits. Additionally,
markers can be used to assess genetic diversity at
the molecular level. New forms ofgenetic variation
are being created using transformation and tissue
culture, in which genetic material is transferred

Future cropping systems will likely be
characterized by decreased reliance on pesticides,
which will increase the importance ofhost-plant
resistance. Host-plant resistance offers advantages
of economical use by the farmer and ease of
adoption with virtually no additional technology or
equipment. Disadvantages include the relatively
long time required to develop resistant cultivars
and, in many cases, the inability to obtain a
satisfactory level ofresistance. Nevertheless, hostplant resistance provides an attractive alternative to
use ofhigh levels ofpesticides. Crops thought to be
genetically vulnerable to disease, due to widespread
use of a few parental lines, would benefit from the
infusion of genetic resistance from non-elite
sources. Finally, durable or multiple gene
resistance, less likely to be overcome by selection
for virulence in pest populations, will play an
important role in stabilizing pest populations.

across different species. Once this new variation is

incorporated into a species, it can be transferred to
other cultivars using conventional breeding
methods. Herbicide resistance in crop species
represents one accomplishment in this area.
The inherent complexity of sustainable agricultural
systems, including associations with multiple crops,
genotypes, and cultural practices, implies increasingly complex genotype by enviromnent interactions. Genotypic performance may be of interest
under a wide array of crop rotations, stress conditions, and levels of inputs. One cannot assume that
a genotype exhibiting stability under one cropping
system will demonstrate stability under a dilferent
one. Additionally, simultaneous selection for
performance and yield stability may be desirable.

Reduced reliance on herbicides will result in
increased crop-weed competition. However,
cultivars ofa given species dilfer in their tolerance
to weeds, which could be used to identify cultivars
adapted to sustainable crop production systems.
Tolerance to weeds could be classified as either
tolerance to associated crops (multiple cropping) or
tolerance to plants of the sarne species (singlespecies mixtures). A case study using soybeans is
given in which traits determining competitive
ability are identified, followed by the improvement
ofleaf expansion rate through selection. The
optimal testing enviromnent for weed tolerance
should have both a wide range ofapplication and be
easily established. Questions raised include whether

The final chapter discusses the desigo and analysis
of inter cropping experiments. The author's
treatment is not overly statistical, and terminology

and concepts unique to analysis of multiple
cropping experiments are introduced. It is noted
that dependent variables such as land utilization,
economic value, or nutritional value may he of

primary interest. The concept ofland equivalent
ratio, a measure of intercropping efficiency, is
introduced. Additional statistical theory for
multiple cropping experiments is needed.
Reviewed by:
Steve DoRng
University ofAlaska, Palmer, AK

or not one weed species might serve as a tester for
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Ecology and Integrated Farming System
D. M Glen, MP Greaves, and H.M. Anderson, Editors, 1995
John Wiley & Sons, 605 Third Ave., New York, NY 10158. 329 p, cloth $95.00

This book is a compilation of the proceedings of
the 13th Long Ashton International Symposium
entitled, "Arable Ecosystems of the 21st Century,"
held at the IACR-Long Ashton Research Station,
Bristol, UK, 14-16 Sept. 1993. The papers that
make up this monograph focus on various aspects
of integrated systems. Topics include public policies related to integrated farming; plant diversity
and integrated weed management; crop-weed
interactions; relationships between soils, crops,
and habitat of insect pests; diversity in farming
landscapes; environmentally friendly nutrient
management; as well as results of ongoing integrated farming systems studies. Emphasis is on
European and North American ecological studies
relevant to integrated arable farming systems.
Although most of the studies are oriented toward
European agriculture, much of the information in
this book provides a refreshing approach to
examining the ecological aspects ofagrirulture in
the USA. Researchers interested in sustainable
agriculture will find the approaches of examining
different aspects of land-crop-weed-pest
interactions useful in developing and evaluating
agrirultural systems.
The editors have put the 18 papers in this book
together in chapter form. Since each individual
paper can stand alone, their titles, authors, and
location are listed below in the order that they
appear in the book:
• "Integrated Agricultural and Environmental
Policies in the European Community' by A.E.
Nychas of the Commission of the European
Communities, Directorate General for the
Environmental, Nuclear Safety and Civil
Protection, Brussels, Belgium.
• "Plant Diversity in Arable Ecosystems' by R.L.
Hall of the Department of Plant Sciences,
University of Oxford, UK.

• "Integrated Weed Management:" by G.W.
Cussans ofIACR-Rothamsted, Harpenden, UK.
• "Crop-Weed Interactions: Quantification and
Predictions' by L.A.P. Lotz, J. Wallinga, and
M.J. Kropff of the DLO-Research Institute for
Agrobiology and Soil Fertility, Wageningen, the
Netherlands, and the International Rice Research
Institute, Manila, the Philippines.
• "Weed Control in Organic Farming Systems' by
J. Rasmussen and J. Ascard of the Danish
Ministry of Agriculture, Department of Weed
Control and Pesticide Ecology, Siagelse,
Denmark, and the Swedish University of
Agricultural Sciences, Department of
Agricultural Engineering, Section of
Horticultural Engineering, Alnarp, Sweden.

• "Ecological Theory, Pest Problems, and
Biologically Based Solutions' by D. Pimental,
Department of Entomology, Cornell University,
Ithaca NY.
• "Effects of Soil Management on Cereal Pests
and Their Natural Enemies' by D.A. Kendall,
N.E. Chinn, D.M. Glen, C.W. Wiltshire, L.
Winstone, and C. Tidboald of the Department of
Agrirultural Sciences, University of Bristol,
IACR-Long Ashton Research Station, Bristol,
UK.
• "Plant/Insect Interactions in Farmland Habitats:
the Utility of Seed-reducing Insects in the
Suppression of Alien, Woody Weeds' by V. C.
Moran of the Science Faculty, University of Cape
Town, South Africa.
• "Habitat Management for Enhanced Activity of
Natural Enemies of Insect Pests' by S.D. Wratten
and H.F. van Emden of the Department of
Entomology and Animal Ecology, Lincoln
University, New Zealand, and School of Plant
Sciences, University ofReading, UK.
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• "Perspectives from an Experimental Study of
Habitat Fragmentation in an Agroecosystem" by

Noordwijk of the DLO-Research Institute for
Agrobiology and Soil Fertility, Haren, the
Netherlands.

R.D. Hot, D.M. Debinski, j.s, DiJfendorfer, M.S.
Gaines, E.A. Martinko, G.R. Robinson, and G.C.
Ward of the Department of Systematics and
Ecology, University of Kansas.

• "Ecological Aspects of SCARAB and TAUSMAN
Studies" by M. Hancock, G.K. Frampton, T.
Cilgi, S.E. Jones, and D.B. Johnson of the ADAS
Boxworth, Boxworth, Cambs, UK, Department
of Biology, University of Southampton, UK, and
the School of Biological Sciences, University of
Wales, UK.

• "Landscape Ecology ofInseet Movement in
Arable Ecosystems" by G. Fry of the Norwegian
Institute for Nature Research, The Norwegian
Agricultural University, Norway.
• "Farming Landscapes and Insects" by F. Burel and
J. Baudry of the CNRS, Laboratoire d'Evolution
des Systemes Naturels et Modifies, Universite de
Rennes, France, and the Institut National de la
Recherche Agronomique, SAD Armorique,
France.

• "Less-intensive Farming and the Environment: an

• "Spatial Aspects of Animal and Plant Distribution in Pateley Farmland Habitats" by J.N.
Perry of the Farmland Ecology Group,
IACR-Rothamsted, Harpenden, UK.

Although this book could be used as a text for
advanced courses in crop production or crop
ecology, it would not be suitable for undergraduate
courses. Because the book's orientation is to the
interactions between various components of the
agricultural landscape and ecology, this book will
make an excellent reference for researchers in
agroecology and sustainable agriculture.

Integrated Farming Systems Approach for UK
Arable Crop Production" by V.W.L. Jordan and
lA. Hutcheon of the Department of Agricultural
Sciences, University of Bristol, IACR-Long
Ashton Research Station, Bristol, UK.

• "Ecological Aspects ofIntegrated Farming" by
A. EI Titi of the State Institute for Plant
Protection, Stuttgart, Germany.
• "Development of Ecological Nutrient Management with Pilot Organic Farms" by H. Kloen and
P. Vereijken of the DLO-Centre for Agrobiological Research, Wagemngen, the Netherlands.

Reviewed by:
LarryJ Cihacek
North Dakota Stare University, Fargo, ND

Reprinted with permission from the Journal of
Natural Resources and Life Sciences Education
25:180-181. 1996.

• "Bridging the Gap between Enviromnentally
Acceptable and Agronomically Desirable
Nutrient Supply" by A.P. Whitmore and M. Van
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Our Sustainable Table
Robert Clark, Editor, 1990
North Poiot Press, 850 Talbot Ave., Berkeley, CA 9+706. 176 p, paper $10.95

Our Sustainable Table is unlike any of the other
books io this bibliograpby, but is, I think, one of
the most iospiriog. These wonderful essays
origioally appeared io a 1989 issue of the Journal of
Gastronomy, and were reprioted io a more
accessible volume by North Poiot Press. Robert
Clark, the editor of the Journal and the volume, is
one of a number of gastronomes who, along with
hundreds of chefs and restaurateurs around the
country, are playiog a central role io presentiog the
benefits of eatiog locally and sustaioably to the
American public. Clark situates them as part of the
"agriculture reform community," and severalessays
here (Clark's preface, and Alice Waters' recountiog
of her pioneer efforts io the early 1970s to search
out the "freshest and finest" iogredients for her
Berkeley restaurant) support his claim.
Yet all the other authors are verified members of
the same community, and as importantly, some of
the best writers around. Paul Gruchow, Gretel
Ehrlich, Mark Kramer, Wendell Berry, and Will
Weaver contribute literary gems on agricultural
topics. Gruchow offers a memoir ofhis lather, the
self-reliant farmer; Ehrlich describes her
experiences in holistic resource management.
Kramer reprises part ofhis classic book Three
Farms io a superb analysis of the severed
relationship between farmers and the rest of the
population. Wendell Berry's essay on "the
pleasures of eating" is one of the best io the book,
full ofuseful ideas and bon mots. Will Weaver's
short story on gleaniog deals with hunger, aging,
and pride io a subtle and thought-provokiog way.
The other essays also offer much ofliterary and
intellectual value. Usiog quite different styles,
Edward Behr, Anne Mendelson, and Bruce Brown
respectively document and lament the demise of

farms in Vermont, apples throughout America, and
salmon io the Columbia River basin, The latter two
pieces are referenced and all ioclude some useful
history. Gary Nabhan's well-referenced essay is also
a history, as well as a description of the connections
between food and health, and the perils of the abandonment of culture.
The two final articles io the volume, by Wes
Jackson and Frances Moore Lappe, address a
number of issues related to our present assumptions and visions of agriculture, as well as barriers
to the development of a more sustainable system.
They echo more explicitly the problems identified
by the other authors, and together chronicle the
challenges for the "agricultural reform community." In fact, the last section of the book is a
resource directory of books and organizations that,
as of 1990, had begun the effort.
Many of the writers featured io this collection have
authored volumes of their own and will be read io
their fuller versions. But these essays stand apart io
their distillation of theme and language, and can be
read as much for pleasure as for education. I can't
think of any volume where a few pages touch on so
many parts of the total food system, and whet the
appetite for more information and iovolvement.

I highly recommend the book for use io mainstream
and alternative agrirolture courses, as inspiration

for those engaged io this difficult work, and for
anyone io the general public who cares about good
food and good writiog.

Reviewed by:
Kate Clancy
Wallace Institute for Alternative Agriculture,
Greenbelt, MD (formerly Syracuse University)
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The Dairy Debate: Consequences of Bovine Growth
Hormone and Rotational Grazing Technologies
William C. Liebhardt, Editor, 1993
Sustainable Agrirulture Research and Education Program
University of California, Davis, CA 95616. 372 p, paper $31.50
Two important recent developments io combioant
bovioe growth hormone dairying have been the
availability ofrecombioant bovioe growth somatotropio (rBGH, also called bovioe somatotropin, or
bSl), and the growiog attention paid by farmers
and researchers to iotensive rotational graziog
(IRG). The former is more controversial and has
been more in the news. However the latter is very
significant because it iovolves a major shift io how
we think about the role of livestock io sustainable
agrirultural systems. For years many people have
believed that reduciog the role of livestock
products io our food system would make our
agricultural system more sustainable because more
resources are consumed in meeting nutritional
needs through livestock products than by nutritionally equivalent crop products. However, IRG,
which is probably the most successful sustainable
system today io rain-fed temperate areas by both
I

economic and environmental criteria, is a livestock

production system. This success has prompted a
long-overdue reevaluation of the role oflivestock io
sustainable agrirulture.
An ioteresting reflection on the rise oflRG is the
volume The Dairy Debate, perhaps the first book
on North American sustainable agrirolture to focus

exclusively on livestock. However, it is devoted
more to rBGH than to IRG itself. Why so? The
book is structured around a comparison of the
"relative merits of[these) two distinctly different
technologies beiog promoted for dairy farmers" (p.
ix). The authors ofmost chapters io The Dairy
Debate make this comparison by conceiviog rBGH
and IRG as alternative paths ofteclmological change
that will have collective social, economic, and
enviromnental impacts. Given the collective nature
of the decisions that will be made about usiog these
two teclmologies, the authors aim to assemble a

base of data that will prompt farmers and public
polieymakers to grapple with the long-term social
and enviromnental implications ofrBGH and IRG.
Before commenting on the book as a whole and its
iodividual chapters, I should note that this material
became very controversial well before the book
was published. Liebhardt published a two-page
summary of the book io the Wioter 1992 issue of
UC Davis Magazine, the university's alumni magazine, In the article he stressed that rBGH and IRG
are not merely individual teclmologies, but also
collective social choices. He also placed considerable emphasis on problems with rBGH teclmology.
The next issue of UC Davis Magazine (Spriog 1993)
included an article and three letters that attacked
Liebhardt and his research, io a way seldom seen io
an alumni magazioe. Because the critics iocluded
the Dean of the College of Agriculture, the Associate Dean for Cooperative Extension, and the
Chair of the Department of Animal Science, this
outpouriog looked like the land-grants' wagon
agaio. This response by college officials to Liebhardt's work prompted a further round of 13
letters published io the Summer 1993 issue of the
magazioe. The writers of these mostly angry
letters, includiog UC-Davis faculty members,
extension specialists and agents, and farmers, either
protested the treatment of Liebhardt by college
notables or defended his approach.

The Dairy Debate consists of eight chapters and a
useful six-page executive summary. It is very
interdisciplinary, with its authors iocludiog a
nutritionist, two veterinary scientists, three
agronomists, two economists, a political scientist,
and a freelance writer. But despite the diversity of
the authors, the book largely has a coherent
argument. Gail Feenstra, for example, marshals
impressive evidence from several surveys that have
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choice .... Rotational grazing is an alternative to
confinement feeding, not to the use ofbST.·

consistently revealed that consumers are likely to
resist rBGH-produced milk products, which could
be a significant threat to the milk market. David
Kronfeld's long, technical paper emphasizes some
shortcomings ofrBGH and the risks it may pose to
public health, such as indirectly increasing use of
antibiotics required to control the higher incidence
ofmastitis among rBGH-treated cows. Articles by
Liebhardt and by William Murphy and John Kunkel
report case study results from farm-level
experiences with IRG. Edward Rayburn's chapter
makes the case that rBGH teclmology, by
reinforcing confinement feeding and encouraging
large-scale dairying, will compare poorly with IRG
with regard to water pollution, soil erosion, and
other environmental criteria. David Campbell
argues that IRG is superior to rBGH in its effects on
the structure of dairy production and therefore on
agricultural communities.

Liebhardt's administrative colleagues have made a
good point here. rBGH and IRG are not, strictly
speaking, alternatives, in the sense that a farmer
would choose one over the other to solve a
particular production problem. The authors of The
Dairy Debate would have done well to explain
more precisely the ways in which rBGH and IRG
do and do not represent a meaningful choice. I
suspect that ultimately Liedhardt and Company are
correct. Five or ten years from now we are likely
to find that in practice there will be few dairy
farmers who use both rBGH and IRG. That is,
farmers mostly will have chosen one over the other
as a way to enhance profitability or respond to
environmental concerns. Also, public polieymakers
are now making at least an indirect choice between
the two, as when dairy science departments decide
to emphasize one over the other in their extension

The paper by Bees Butler and Gerry Cohn on the
economics ofrBGH and IRG differs considerably in

programs or in allocating their research herds and
experiment station plots.

tone from the rest. These economists do not com e

down strongly on one or another side of the "dairy
debate, " but instead confine their argument to
demonstrating that IRG is a viable teclmology that
economically is at least as promising as rBGH. But,
the overall message of the book, summarized in
the Executive Summary and Kathleen Byrnes'
concluding paper, is that IRG is more sustainable,
more socially just, and less risky than rBGH. This is
the socially preferable collective choice.

The Dairy Debate is a very useful overview of
current data and literature on two important
emerging teclmologies in dairying. It should be on
the bookshelf ofanyone interested in the future of
dairying or in IRG. Even more important, it provides a glimpse of something we need much more
of in the land-grant system: interdisciplinary ex
ante assessments of emerging teclmologies. I
particularly admire the notion by Liebhardt and
associates that emerging teclmologies should be
assessed comparatively, since juxtapositions can
best help polieymakers, scientists, farmers, and
citizens make more informed choices.

The UC-Davis officials who felt the need to ridicule
Liebhardt did, however, raise one important
question in assessing The Dairy Debate: Is it
meaningful to present the issue as a choice between
rBGH and IRG? The alumni magazine article coauthored by the UC-Davis Associate Dean for
Extension, the Chair of Dairy Science, an Extension

Reviewed by:
Frederick H. Butte!
University of WisconsJil, Madison, WI

nutritionist and, interestingly, Bees Butler I noted

Reprinted with permission from the American
Journal ofAlternative Agriculture 9:88-89.
1994.

that Liebhardt has "offered consumers an imaginary
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CbapterVII

Introduction

Lessons from Farmers and Others
A catchy title such as Farmer First, or value-laden title such as Good Farmers, or
the earthy title The Real Dirt tend to attract people who want down-to-earth
reality and practical recommendations, just as they tend to push away the
scientist who is dedicated to 'objective pursuit of the truth.' Other titles such as
Holistic Resource Management and Future Harvest are compelling enough by
themselves to stimulate the reader to pick them up for consideration. And who
could resist such a marketing ploy as How to Make $100,000 Farming 25 Acres?
These are all a part of the emerging lexicon of sustainable agriculture for the
1990s. In this chapter we explore some of the books written by farmers, or for
farmers, providiog examples of what is emergiog from the applied and higWy
practical end of the sustainability spectrum.
Holistic Resource Management (1988) is the touchstone of a new movement io
the U.S., Australia, and elsewhere. Based on the pioneeriog work of Allan
Savory, this approach to setting goals and using resources wisely to help meet
those goals has spawned a new school of traioiog materials, workshops, and
farmer organizations that meet to consider common challenges and agricultural
practices. Although the ioitial focus is on rotational grazing for rumioants, the
relevant spin-offs for all types of agriculture and other enterprises are substantial.
Books from the temperate zone (Sustainable Management Practices for the
Nineties, 1992) and from the tropics and subtropics (Good Farmers: Traditional
Agricultural Resource Management in Mexico and Central America, 1988;
Tapado: Slash/Mulch, 199+) provide much common sense advice based on
farmer experience and generations of trial, error, and discovery. Farmer First:
Farmer Innovation and Agricultural Research (1989) by Robert Chambers and
colleagues, has been widely cited as a practical resource for farming systems
research and extension - a primer for participatory development. The basic thesis
is that farmers know what their problems are, and often how to solve them.

Lessons from iodividual farmers provide the higWightsfor several books io this
chapter. Pastured Poultry Profits (1993) describes io practical detail the journey
of joel Salatin and his family io Virgioia toward greater iovolvement with
marketing a specialty product, home-grown and range-fed poultry, that has now
led to a ready list of buyers for other products who really form a type of
cooperative consumer family. This is a group truly ioterested io how their food is
produced, under what conditions, and for whose benefit? In addition to selliog
poultry and other items, Salatin has written this book, produced a video, and
responds to speakiog engagements across the country to describe what his family
has done. No less impressive is Booker Whatley's How to Make $100,000
Farming 25 Acres (1987). Well known for his association with the president of
Domioos Pizza, Whatley is an accomplished communicator who generates energy
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in the pages of this fascinating appeal to people who are willing to become
entrepreneurs and begin to control their own futures. We can all learn from his
business acumen and focus on values as well as the customer.
The Midwest cereal, soybean, hay crop, and livestock industry is well
represented by alternative farmer Jim Bender of Weeping Water, Nebraska.
Future Harvest: Pesticide-Free Fanning (1994) describes Bender's highly diverse,
certified organic crop/livestock operation in the hilly, rain-fed region of the
Western com belt. His management of weeds and soUfertility through rotations
among more than a dozen cash, forage, and cover crops serves as an outstanding
model of what can be done with a tight conservationist philosophy and careful
planning. Bender's articulate description of cropping and livestock integration, as
well as a comprehensive defense of the organic farming philosophy, stand in stark
contrast to the mainstream farmers in his area.
In Switching to a Sustainable System (1988), North Dakota famer Fred
Kirschenmann discusses the potentials and complications of embracing an organic
farming approach. Dick and Sharon Thompson of Boone, Iowa have been leaders
in the growing arena of on-farm research. In Altematives in Agriculture (1996)
they describe experimental research on tillage, weed and fertility management
that has brought over 25,000 people to their farm over the past decade.

Other descriptions of farmer practices and strategies are found in Carmen
Fernholz' prescriptive Sustainable Management Practices for the Nineties (1992),
along with the plea for cooperation among producers. Mike Irwin's From the
Ground Up (1992) tells the stories of several farmers who have been active in the
sustainable Agriculture Demonstration Program in Wisconsin. TheRealDirt:
Farmers Tell About Organic and Low-Input Practices in the Northeast (1994)
comes from a Sustainable Farmers Network in that region; a description of
traditional practices used historically as well as today by small farmers is found in
Tapado: Slash/Mulch (1994,a similar perspective from Central America).
Practical guidelines for farmers are summarized in SO Ways Farmers Can Protect
Their Groundwater (1993), a publication from Illinois Cooperative Extension.
Common to these books is telling the story from the farmer's point of view,
often in cooperation with research or extension specialists who have learned to
respect conventional wisdom. Finally, Farming in Nature's Image (1992)
provides a creative approach to learning from nature, rather than managing or
subduing her. Laura DeLind's opinion article, "Organic Farming and Social
Context" (1994), provides insight on specialty crops and markets. In all these
approaches, there are unique lessons to be learned.
A global perspective on how lessons at the national scale can be assembled into an
initiative for development is described by Huey Johnson in Green Plans:
Greenprint for Sustainability (1995). He bringS together ideas from Netherlands,
New Zealand, and Canada into a comprehensive plan for the U.S. Thus lessons
can come from innovative farmers and others, as well as future-oriented
governments, that are thoughtfully focused on real long-term challenges for the
production of food and for a sustainable society.

Charles Francis and Gabriel Hegyes
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Holistic Resource Management
Allan Savory, 1988
Island Press, 1718 Connecticut Ave. NW, Suite 300, Washington, DC 20009. 564-p, cloth $47.50
Allan Savory, born in Southern Rhodesia, will
continue to have great impact on world wide
agriculture. His background includes wildlife
management, politics, and the military. He is a
student of using all available resources. Savory
will probably be best known for his "Holistic
Resource Management Model."

many small paddocks. The Savory Grazing
System has contributed to what we now call Management Intensive Grazing or Short Duration
Grazing. These grazing systems are usually goaldriven, also.
The grazing system has continually resulted in
lower costs of production, more production per
ranch unit, and greater environmental stability.

The model is goal directed. Allan Savory considers what he calls ecosystem foundation blocks:
succession, water cycle, mineral cycle, and energy
flow. The model identifies the tools (rest, fire,
grazing, animals, living organisms, tedmology,
human creativity, money, and labor). He considers
human creativity to be the most important. Each of
these tools is evaluated by two guidelines: testing
and management. The testing includes: whole
ecosystem, weak link / gross margin analysis, cause
and effect, marginal reaction, energy / wealth
source and use, and society and culture. With
management several things are considered: time,
stock density, herd effect, population management,
burning, flexibility, strategic, tactical, operational,
biological plan monitor, control, replan, organizational personal growth, dollar plan, and dollar
replan after monitoring.

Island Press says this about the book:

"In a monumental and provocative presentation,
Allan Savory addresses the question of
why-despite universal efforts to halt

'desertification'-land, air, and water resources,
along with many forms of plant and animal life,
continue to deteriorate at an alarming rate through
our planet. Conventual approaches utilizing
modern tedmologies have failed and the health or
our ecosystem has degraded."
"For more than thirty years, first in his native
Zimbabwe and then in the United States, Allan
Savory has worked to find a management approach
that would provide the tools to meet this global
environmental challenge. The result, presented
here for the first time in book form, is a comprehensive planning model that treats people and the
environment as a whole."

Savory has conducted whole ranch seminars with
thousands of ranchers and farmers. In order to
make a greater impact on more people, especially
to the young, he wrote this book to spread his
knowledge. The Savory Grazing System is a grazing
system that uses his goal-directed Holistic Resource
Management (HRM) Model.

HRM is a movement. It is as close to answering the
sustainable agriculture call as I know. I higWy
suggest anyone interested in sustainable agriculture
should read and apply this book.

Reviewed by:

The Savory Grazing System pays special attention
to proper stock density, animal hoof action, and
rest. The system usually divides large pastures into

Terry Gompert
Universityo!Nebraska, Knox County, NE
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Sustainable Management Practices for the Nineties
CarmenM. Fernholz, 1992
A-Frame Press, RR #2 Box 9A, Madison, MN 56256. 100 p, paper $15.00
hmovative Midwest farmers are among the best
sources for ideas and resource-conserving practices
in tomorrow's agriculture. In Sustainable Management Practices for the Nineties, Carmen Fernholz
describes why he is a proponent of sustainable
agriculture and summarizes the types of practices
that will characterize his farming program for the
next decade. Fernholz farms 300 acres with crops,
with a 60-sow farrow to finish swine operation to
add value to his basic grains. His diversified farm
depends on a number of sophisticated practices that
link ecology with agriculture. They are presented
in a down-to-earth style that will attract other
growers as well as those involved with the technical
side of production.

soil tests; efficient use of on-farm resources; crop

rotations; high level ofmanagement; use of
innovation and teclmology; and diversity of
enterprises and approaches. In the second chapter ,
he outlines a process for setting goals and quotes
Marty Strange, "Sustainable agriculture is a goal,
not a fixed teclmology, but an ever-evolving
approach to farming that changes as the body of
knowledge grows about ecosystems and
agriculture.' Fernholz suggests that evaluating
management should include profiles of variable
costs/acre, pesticide usage, crop performance, and

energy / capitol/labor used on the farm. As an
example, he suggests comparison of'a farmer's own
production profile with the state averages, or with
a comparable" control group,' that is relevant for a
smaller area. He emphasizes the importance of
setting realistic goals and examining where time
and investment will give the greatest returns,
consistent with the broader goals of the tamily.

In defming sustainable agriculture, Fernholz
reviews several information sources and concludes

that sustainable practices must include reduced use
of non-renewable resources, greater reliance on
resources already on the farm, and increased
interaction between the farmer and the land. He
has been closely involved with various associations
in Minnesota as well as with the Rodale Institute
on-farm research network.

The balance of the book (six chapters) deals with
specific sustainable practices that Fernholz has
found valuable in the management of his operation
in Minnesota. He outlines the importance of soil
tests and management ofnitrogen to provide what
is needed by the crop while not loading the field
with excess that will become a problem through
leaching or erosion. Soil tests and careful budgeting
are key to the fertility program. Legumes are a vital
component ofrotations. Fernholz clearly defmes
the importance of weed management, and the
various options available to reduce herbicide
application and overall costs. Rotations, planting
dates, and scouting all playa role in this process.
He describes the complexities of providing
adequate fertility for crops when livestock are not
integral to the farm operation, as well as how to
manage manure well when it is available. Cultivation in row crops as an alternative to chemical
herbicides receives attention in a chapter dedicated
to timely use of the rotary hoe and the cultivator.

Based on his work and presentations he has
summarized some current thinking about farmers'
concerns and needs:
• farmers want to be involved

• producers have experience they are willing to
share
• information is greatly needed including review of
older results

• communication among producers is essential
• people, too often, tail to understand how
sustainable agriculture fits into today's realities
Fernholz would find little disagreement from the
conventional farming community with his list in the
first chapter of essential techniques for profitable
and environmentally sound larming today: regular
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Finally, Fernholz concludes with a chapter on the
potentials of double cropping annual alfalfas with
cereals interseeded in the spring (more frequently
called intercropping in the technical literature) . He
describes the new advances in genetic materials that
make innovative cropping practices possible, and
the importance of on-farm research to fmd location
specific recommendations that are most profitable
and appropriate for each farmers operation.

to working with the environment to produce crops
and livestock in an ecologically sound manner. This
primer is recommended reading for students,
producers, and people interested in the environmental dimensions of food production. It is a brief
but powerful summary ofhow today's innovative
producers are seeking viable mming practices for
the future.
Reviewed by:

This book is a delightful summary of one farmer's
quest for sustainahility, from the sorting out of
definitions to setting goals. The process leads to
recognizing opportunities to reduce costs of inputs

Charles Frands
University ofNebraska, Lincaln, NE
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Farmer First: Farmer Innovation
And Agricultural Research
Robert Chambers, Arnold Pacey, and Lori Ann Thrupp, Editors, 1989
Intermediate Tedutology Publications, London, and The Bootstrap Press, New York, NY, 218 P. paper $23.50
Farmer Firstis a compilation ofpapers written by a
veritable Who's Wbo in small-scale agricultural
development. The book is directed toward all who
work in tecbnology development in the Third
World, but it would provide food for thought for
professionals working in tecbnology development
in more advanced countries as well. This problemsolving approach is presented as complementary to,
not a substitute for, the top-down, disciplinedriven approach to tecbnology development now
common in most of the world.

Practical ways in which farmers can participate in
on-farm research are the subject of Part 3. Again
using case studies for illustration, methods are
discussed for selecting problems to be studied,
treatments (tecbnologies) to be tested, and
appropriate evaluation criteria for judging results.
To enhance diffusion, most emphasis is given to
group rather than individual farmer participation.
Part 4- treats the institutional changes and actions
required for technological innovation that is
"farmer pulled" (informal R&D) rather than
"scientist pushed" (formal R&D). It is recognized
that appropriate changes not ouly are difficult to
achieve, but once achieved tend to revert to the
more formal structure. "For professionals to
innovate by working in the farmer-first mode
demands vision and leadership on the part of those
with power and responsibility ... Leaders can act
like normal professionals and normal bureaucrats
who simplifY, standardize, and stille; or they can
break out, encourage, and support, initiative and
change."

The book is divided into four parts. The first is a
compilation of cases showing how small-scale
farmers experiment and innovate on their own. It
stresses the importance of indigenous technological
knowledge (ITK) for information generation by
scientists and technical workers. Included is a
convincing discussion by Dianne Rocheleau and
others of the importance ofITK in agroforestry
research because of the large number of species
available and their long life cycles and the
implications these have for designing formal
agroforestryexperiments.

The editors have attempted to arrange the book

Part 2 is based on the argument that many
professionals assume they know what farmers want
and need, but are often wrong. It describes
approaches and experiences that illustrate how to
help farmers participate in diagnosing problems and
choosing research priorities. Roland Bunch argues
that this is not a one-time process, but rather a
continuing need as biophysical and socioeconomic
conditions change. Louk Box makes the important
point that farmers in the farmer-first approach are
talked with, not talked to. Throughout this section,
it is acknowledged that social scientists playa key
role in developing the necessary dialogue with
farmers.

to be used as a text. However, to me it seems more
useful as a reference and source of ideas. This is

reason enough for it to be made widely available
to its intended audience-- "all concerned with
agricultural research, extension and development

regardless of discipline, profession or organization" - as well as university and technical
school students.
Reviewed by:
Peter Hildebrand
University ofFlorida, Gainesville, FL
Reprinted with permission /i-om the American
Journal of'Alternative Agriculture 6: 150. 1991.
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Good Farmers: Traditional Agricultural Resource
Management in Mexico and Central America
Gene C. Wilken, 1988
University ofCalifomia Press, 2120 BerkeleyWay, Berkeley, CA 94720. 302 p, cloth $58.00, paper $15.95
Gene Wilken has produced a book that is a valuable
contribution to our understanding of the role that
local, indigenous knowledge plays in meeting the
demands for food, feed, and fiber in much of the
developing world today. This information is of immediate importance. Traditional fuming systems
are rapidly changing in all areas of the world as
economic, social and political pressures and the
availability of new teclmologies promote the
increased adoption ofmodern agricultural practices. Ecologically-sound, locally-adapted production based on local inputs is being replaced by an
increasing dependence on costly external purchases
in order to maintain productivity. Many authors
have called for either the study or preservation of
traditional practices, but very few authors have had
the opportunity to go into the detailed, first-band
analysis shown here by Wilken. Even fewer have
made this information so readily available to a
broad audience.
Organized into thirteen very readable and
abundantly illustrated chapters, this book reviews
traditional agricultural resource management in
Middle America. Examples are from his own
extensive field work, mosdy in Mexico and
Guatemala, and emphasize sophisticated, laborintensive methods that demonstrate the potential of
traditional teclmology. He presents data that are
both descriptive and quantitative, providing the
reader with an excellent balance between a general
overview and a detailed research report. Most
importantly, his evaluation of each resource
management system is based less on yield output
data, and more on the farmers' evaluations of
appropriateness for local environments, resources,

and cultural preferences. Wilken's own opinion on
how or why each system fimctions is evident, but it
is refreshing to be able to see and hear his point of

view balanced (and on occasion even contradicted!)
by the farmers' opinions as well.
Each chapter examines a different resource and its
management. The initial focus on energy quickly
points out how traditional systems are almost
unique in today's agriculture with their ability to
utilize the renewability ofhuman energy. Soil
resources are then examined, from intricate local

classification schemes to the use of organic and
inorganic amendments for soil management. The
values of cover~cropsJ manures, and rotations are

gained from their practice, rather than having to be
relearned as they are in much of the developed
world today. Two chapters examine the complexity of slope and soil surface management systems
that have been developed by traditional farmers,
Check dams, terraces, raised beds and mounds all
form part of a set ofpractices used in Middle
America. The patience with which individual
farmers continuously manage such systems is truly
phenomenal.
The largest section of the book is devoted to an
analysis of the management of water resources.
Water is deliberately managed to take full advantage of everything from intermittent rainfall to
more permanent surface and subsurface systems.
Both the excess and the lack of water are examined.
The engineering involved in the construction of the
galeria tunnel system in Pueblo, Mexico, for exampIe, is to be marveled, as well as the complex social
structure that is needed to keep it going. It's no
wonder that modern agricultural development
specialists, with training that rarely includes such
complexity, have had such little luck in these
regions. Two final chapters focus on many of the
intricacies ofmicroclimate and space management,

again revealing a considerable depth of understanding of the intricacies of enviroumental management to be found in traditional systems.
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Wilken concludes by discussing the future of traditional agricultural resource management.

traditional agriculture is practiced. He also admits
that he doesn't cover that region all that well, with
each localized river drainage system often holding
its own particular set of practices. It is important to
realize that it is not the practices themselves that
can be generalized. Each one is unique. And as
Wilken points out, distressingly few generalizable
methods, analyses, or theories exist for their study.
His attempt to place the study of traditional
agriculture into an interdisciplinary framework of
the ecological and cultural components of resource
management is an important step, and for that
reason his book will be useful to a very broad
audience. The fact that some traditional systems
have fuoctioned for as long as they have, with some
dating well back into prehispanic times, suggests
that there is much to learn from these systems that
can contribute to the current search for the basis of
sustainability in agriculture. Once again it seems as
if the farmer is the real teacher.

Although he stated initially that it was not his
purpose with the book to dispel myths about
traditional agriculture, several management
strategies come away very scarred by his treatment.
For example, although traditional farms have little
capital equipment, the labor invested in structures
for managing resources may be substantial. Labor
may actually be expended to save labor. Traditional
agriculture is also not purely an ecological
operation. Social and economic components can be
extremely complex, and the practices can be
abandoned if those components change. Traditional
management methods are also not just preserved
anachronisms of dubious value from the past.
Instead, they are agronomically and ecologically
sound, based on a thorough understanding oflocal
conditions and plant requirements, and deserve
close examination by the scientific and
development communities.

Reviewed by:
Stephen R. Cliessman
University ofCalifornia, Santa Cruz, CA

Wilken willingly admits that his book only
examines a limited part of the world where
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Tapado: Slash/Mulch: How Farmers Use It and
What Researchers Know about It
H. David Thurston, Margaret Smith, George Abawi, and Steve Kearl, Editors, 199+
Cornell International Institote for Food, Agriculture, and Development (CIIFAD),
Cornell Univ., Ithaca, NY 1+853-5901. 302 p, paper $8.00
What can Midwest farmers learn from traditional
slash/mulch systems practiced for centuries in the
humid tropics? If the stereotype stops at swinging
machetes, natural drying of vegetation, and hand
broadcasting seed, there is little connection. Yet, if
we examine the ecological principles behind the
practices people developed in response to a unique
ecosystem, there are plenty oflessons. Here is a
compilation of research and farmer experience on a
unique agroecosystem called tapado.

conservation of organic matter, as well as providing

David Thurston and colleagues have brought
together the papers from a workshop held in 1992,
in Costa Rica, that explored both farmer practices
and recent research on the " tapado' system. This
centuries-old cropping system in the humid tropics
was developed as an alternative to the common
slash and burn practices used elsewhere. In this
rainfall regime, burning is difficult but cut
vegetation does decay to provide nutrients and
protection for the subsequent crop. Improvements
to the system include planting velvet bean and
other luxuriant forage and cover legumes to
increase nitrogen fixation and cover crop dry
matter. The system reduces erosion by providing

Several chapters provide lists of current research, as
well as improvements to this system in the future.
One of the most frequent needs is for improved
cultivars that adapt well to the rigors of the seed
micro environment in the" tapado'" system. In most
cases, the traditional varieties are still the most
productive, and improved germ plasm has not
found its way into these systems. It will be
important to stody details of the agronomic
practices such as dates and rates ofplanting,
combinations of intercropped species that are
compatible, and ways to integrate livestock into the
system. There is great potential for farmer to
farmer learning with the" tapado' system, using
participatory tecImiques that lead from diagnosis of
problems to small scale experiments to
demonstrations to wide adoption of new practices.
The thirty chapters in this easily readable book
provide an excellent summary of the current
understanding of a unique cropping system, at least
in the humid tropics of the Americas.

continuous cover l and few outside inputs are
needed.

Advantages of the system were summarized by
Roland Bunch: large addition of organic matter to
the soil; nitrogen fixed up to 150 kg/ha per year;
new practices are easily introduced into the current
system; and there is limited cash outlay by farmers.
Although labor needs are high in field preparation,
there is little need for weeding, and the system
works on degraded landscapes. There are some
cover crops that have nematicidal effects, and
others help protect crops against specific insect
problems. An advantage ofnot burning is

a source offorage for livestock. Disadvantages
include the labor input in preparing fields for
planting, and some farmers report more snakes and
rats in the vicinity of" tapado' fields that are not
cleared or burned. Population pressure has forced
more intensive use ofland, making the long fallow
period unreasonable, and there is need for some
assurance ofland tenure to encourage farmers to
not exploit flelds in the short term.

A number of ecological principles that are applied
to improvement offarming systems can be gleaned
from this book. High organic matter added and
preserved by this system acts to suppress some
harmful soil pathogens. In a broader sense, the
biodiversity of the system limits several insect and
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disease problems of current crops in the region. By
intercepting rain and providing soil cover, the cut

What do we learn from this system? It may be useful to step away from our own envirorunent and

foliage prevents soil erosion and promotes nutrient

current cropping patterns to see what is done in a

cycling within the field. The green manure from
native vegetation or introduced cover crops
provides nitrogen and other nutrients for crops in
the cycle, a substitute for costly fertilizers. In
addition to the mulch potential of cover crops,
there is forage for livestock and another route for
nutrient cycling. There is both resilience and yield
stability in a system that preserves soil, nutrients,
and moisture. Much of the practical research to
improve this system can be done on farms by
farmer groups, validating the potential applications
of new practices and speeding the adoption process.

completely different context. Rather than quickly
concluding that there is no relevance to our own

mechanized and high-tech farming envirorunent,
we need to take a long look at how and why people
develop unique systems in response to a particular
environment. Then we are receptive to the mes-

sages that Thurston and colleagues provide in
this useful book about the tropical system called
tapsdo.
Reviewed by:
Charles Francis
University ofNebraska, Lincoln, NE
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Pas ture d Pou ltry Pro fits
joel Salatin, 1993
Polyface, Route I, Box 281, Swoope, VA 24479. 330 p, paper, $15.00
As an agrirul tural produc er, would you like to have
more control over your fmanda l destiny? If you
would like to avoid the dilution of your
manag ement decisions

One of the most exciting aspects of this system is
how it is an asset to the environ ment rather than a

liability. Manure is immed iately and directly
applied to the land in a quantit y that soil biology
can handle. It avoids the many problem s assodat ed
with conventional animal systems that have large
concen trations of animals on small land areas for
long periods of time .

by those decisions made in

Washin gton or some corpora te headqu arters which
tend to channel profits away from produc tion
agrirul ture, then you need to consider reading the
book Pasture d Poultry Profits by joel Salatin,
Salatin's model of produc tion of pasture d broilers
using value-a dded direct market ing encompasses
profitab ility, envirom nental responsibility and
commu nity involve ment. The book can also be
used as a recipe for persons unfamiliar with
growin g, process ing or market ing broilers .

The concep t of direct market ing at the farm, otherwise known as "relationship" market ing, is the

crowni ng achieve ment of this system . Loyal customers include close neighbo rs as well as a
substantial numbe r from 50 to over 100 miles
away. Many also purcha se vegetables or other
meats that joel produc es.

His proced ures are based on years of experie nce

with the develo pment of this system. Consequently , most of the "bugs" have been eliminated
from the system . For persons wanting to try this
approac h, it would be a good idea to adopt the
concep t as he describes it and only then make
adaptat ions as you find items that may improv e
your individual situatio n.

joel has found a ready market due to the advantages
his custom ers see over conven tionally raised and
slaughtered, store-b ought broiler s. Most of all they
prefer the quality, taste and non-fee ding ofantibiotics in the ration for his broiler s.

This book is a must for young persons , or persons
"young at heart," who are interes ted in a system of
produc tion that offers more "fun" in farming along
with profitability, envirom nental responsibility,
and commu nity enhanc ement.

The book contains chapter s on the reasons and
advantages of the pasture system over conventional
housing method s, inform ation on general management, feed rations , and building pasture structu res.
There is conside rable descrip tion of the valueadded process ing proced ure, and handling resultin g
wastes is a central focus as well.

Review ed by:
Paul Swanson
University ofNebraska, Adams County , NE
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How to Mak e $10 0,00 0 Farm ing 25 Acr es
Booker T. Whatle y and Editors of The New Farm, 1987
Regene rative Agricu lture Association, 222 Main St, Emmaus, PA
18098. 180 p, paper $17.95
Alternative crops, specialty livestock, diversification,
value-added products sold from the tann-t hese are
the elements ofa profitable, small-scale tanning
operati on according to Booker Whatley, a successful
entrepr eneur from Alabama. Concerned with the
viability ofsmall farms, the author and editors outline
a series of steps that the reader can follow to assure
continuous cash flow by tapping into markets that are
generally not considered by the mainstream tanner.
The book is written in popular style and is easily
underst ood by educators, extension specialists, and
tanners who have interest in options other than those
most frequently oonsidered in our universities.
Throug hout the book the emphasis is on low-cost
alternatives. Careful planning of enterprises and
expenditures, studying markets well before laundring
a new crop or produc t, and equipping the tann with
used equipm ent ofthe right size are some ofthe first
steps. There are guidelines about locating a new farm
and how an individual can assess markets in the
surroundings ofan existing farm. The key to
market ing according to the authors is moving around
the middle person and getting products directly to the
consumer, including "pide. yourown" operations.
Even forming a client membership club is one way to
lode in a more perman ent fiunily ofcustomers.
The book is actually a oollection ofnewly written
materials and already published articles from The
New Fann magazine. It brings together descriptions
ofa numbe r ofalternative approaches in crop and
animal product ion. Consistent with other Rodale
Press publications, the philosophy is on reducing
chemical and fertilizer inputs whenever possible.
Much of the marketing emphasis is based on providing
foods and products that are free ofpesticide residues,
an increasing ooncern of'toda j's oonsumer. Alternative method s ofweed and insect oontrol feasible for
the small farm operato r are described. The emphasis
ofthe book, howeve r, is on value-added products and
marketing.

Practicalreferences on how to get more information,
where to locate product ion supplies, and what seed
sources are available are sometimes hard to locate. In
a series of seven appendices this book lists a number of
these sources, including a comprehensive list of
private, nonprofit organizations that are dedicated to
helping tanners explore alternatives.

Isthis a scholarly book? Certainly not in the traditional sense of university publications. Most ideas and
reoommendations oome from tanner experience.
Although this is not one ofour formal sources of
information in extension, all agree that many of the
hest ideas oome initially from produce rs in the field. It
is difficult to argue with success in today's difficult
eoonomic times! The book should be viewed as a
oollection ofproven, practical ideas in the mold of
The Fanner's Fertilizer Handbook (Regenerative
Agriculture Association, 1985) and Adapt I()()and
Adapt 2 (SuccessfUl Farming Magazine, 1986, 1987).
Is this useful in the university? The answer depends on
the objectives of the oourse or the extension program .
There is a strong need to move beyond our normal
academic treatme nt of crop aod livestock product ion
and to look at new approaches. Certainly the
emphasis on marketing provides useful ideas for both
practical agricultural eoonomics oourses and extension
marketing clubs. How to Make $1()(),{)()() Farming 25
Acres could be a valuable supplem ent to academic
texts normally included in readiog lists for agronomic
classes. It is reoomm ended as a reference to anyone
who is serious about looking at alternatives in
production and marketing ofa diverse range of
products in creative new ways.

Reviewed by:
Charles Frands
University ofNebraska, Lincoln, NE
Reprinted vvith permission fi-am theJournal of
Agrono micEducation 17: /42-/43 . 1988.
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Future Harvest: Pesticide-free Farming
[First Review)
Jim Bender, 199+
University of Nebraska Press, PO Box 880520, Lincoln, NE 68588-0520, 159 p, cloth $21.00
"I have stopped using chemicals twice in my
farming career. The first time was in 1975, when I
took over the farming operation." A very humble
but honest beginning to Jim Bender's chapter on
CONVERSION in his book entitled Future
Harvest. "The results of this attempt were
unsatisfactory - even comical. ... Now I
understand the reasons for my early problems." He

government and universities to name a few, about

now recommends a gradual conversion.

true conversion first needs to take place somewhere
within the individual. Perhaps the truly serious and

This approach to making Significantmanagem ent
changes in the way we operate our farms in the
1990s is quite prevalent throughout the book.
Consequently the readability, and in most cases,
the credibility of the content is very user friendly.
Certainly there are some site- and managementspecific practices appropriate to the author's
farming style and geographic location. However,
the critical thing that Bender does to keep the
reader's attention throughout the book is his
general discussion about the practices that have
worked for him.
And herein lies the value not only with this book
but for those who may be compelled to consider
implementing some of Bender's ideas. They are
seeds for change for the would-be farmer who
wishes to begin to make a significant management
change over a period of time.
The book needs to be evaluated and studied as a
total unit. The reader slowly and methodically
begins to realize that not all of the logic in the
author's thinking is concluded until one has put all
of the ideas together like a mystery novel where the
answer is revealed on the last page. It is a systems
approach to farming that Bender is talking about
and the whole is much bigger than the sum of its
parts.
The on-going discussion among farmers,
researchers, economists, chemical companies, the

the benefits and drawbacks to sustainable
agriculture and its component systems, is not left
untouched by Bender's hand either. His
comparisons in Chapter 5 are interesting, and they
offer some really practical thoughts for considering
management changes in a system.

My experience, however, is that sooner or later a

conscientious novice sustainable practitioner who

picks up this book and thoroughly studies the final
two chapters will begin to make that internal
change. It may even be that the skeptic wbo will at
least take the time to read will be moved internally
by Bender's simple, straight forward logic.
One exciting aspect about this book is the fact that
much of the opinion expressed in the later chapters
is fast becoming less and less abrasive as more and
more people, institutions and corporations can at

least begin to say the "S" word, even though their
understanding may be experientially, at least, much
different than many of the involved veterans.
There are some instances, though, where Bender

falls a bit short on ideas. For example, when talking
about productivity on conventional farms as compared to organic farms he mentions the contrasting
objectives that may benefit the organic farm. One is
stabilizing income by selecting crops diversified not
only by type, but also by susceptibility to risks,
including market fluctuations.
One of the reoccurring flaws not only in this book
but in much of the philosophy surrounding
sustainable agriculture is this: too often many of the
disciples have a tendency to lead new practitioners
to believe that if we adapt these many sustainable
practices we will be able to survive the economic
wars that agriculture is constantly involved in.

North Central Repon" Sustainable Allrieolture Researcb and Education Tralninll Prollram
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My personal experience tells me that without an
adequate and profitable return for every
agriruItural commodity you produce on the farm,
you will never last. For some it may take a bit
longer than for others, but the end is inevitable.
And, if it does not come for us, it certainly will
come when we are ready to hand off the system we
have built. No one else will have the means to take
over. One can only be so efficient and cut only so
many corners.

large tracts ofland. Technology is not necessarily
directed at size. There are many technological
advances that have nothing to do with size except in
the mind of the user, especially when it comes to
agriruItural engineering as relates to farm
equipment. Mr. Bender, however, tends to
perpetuate this idea when he says at one point in his

In other words, to quote from a farmer's recent
editorial to a local newspaper: "We are not farming
agriculture, we are farming each other - with those
having the highest equity position absorbing the
land and assets of those having the least equity." I
was looking for a chapter on sustainable marketing.

acres of row crops. II

comparison of systems chapter, for example, "One

might be justified in having a planter as good as
those of conventional farmers who have many more
We are not being fair to sustainable agriruIture
when we allow ourselves to believe that this
technology is somehow not good, not necessary or
not sustainable. We should have access to the
current technology just as everyone else does. We
expect this access in our health care and in our
children's education; why not in our farming
occupation as well? Current technology is not
developed only for conventional agriculture.

In several instances throughout the book Bender
seems a bit critical of government programs, and
right he should be, given the history of such
programs. However, I think many of us do
ourselves, and the sustainable movement a big
disservice, if we always just "write off' these
programs.

The point I am making is this: technology many
times is developed to help us do a better job of
husbandry, or economics, or sustainability, and not
to help us farm more land.

I cite the Integrated Farm Management Program of
the 1990 Farm Bill as an example. Sustainable
farming is creative farming, and being creative
means using the tools you have to work with. The
lFM was an excellent example ofhow we can be
creative, be sustainable and at the same time have
the government help us make the changes to
sustainable agriculture. By working with the tools
we have we can help fine-tune them.

jim Bender has an excellent book that treats the
subject of sustainable agriruIture in a very common
sense way. His approach is straight forward; he
speaks in a language that farmers, bankers, lawyers
and economists as well as the rest of us can easily
understand and believe with a little thought time of
our own. It is good reading for all levels of
sustainable understanding.

Reviewed by:

Another underlying theme that upsets me a bit is
the acceptance by a number of sustainable farmers,

Carmen Fernholz

as well some of their detractors, that we must do

A -Frame Farm, Madison, MN

with less because we cannot afford it or the
technology is urmecessary because we do not farm
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Future Harvest: Pesticide-free Farming
[Second Review)
Jim Bender, 1994
University of Nebraska Press, PO Box 880520, Lincoln, NE 68588-0520. 159 p, cloth, $21.00

This book is unique because it was written by a
farmer with 20 years ofpractical experience who is
truly passionate about seeking alternative
approaches to modern, industrial-style agriculture.
Jim Bender grows a wide variety of organically
certified crops and raises about 100 beef cows on a
642 acre farm in eastern Nebraska. No pesticides
have been used on the farm since 1980 and no
synthetic fertilizers since 1987. He has had
considerable success as well as some notable
failures, which he candidly shares with the reader .

successful conversion must take account of the
structure of the entire farm, and that it begins with
an aggressive, proactive approach to soil

The book is reasonably short and is written in clear
and concise language. The first two chapters give an
overview of the current state of agriculture and
provide the rationale for converting to a
nonchemical production system. The author is not
afraid to challenge conventional wisdom, and views
a farm's reliance on chemicals as akin to a person's
dependence on drugs. He makes an excellent
argument for eliminating pesticides instead of
merely reducing usage. He rejects the option of
retaining herbicides as a bailout if nonchemical
means fail because this "reduces the incentive to
gain proficiency in strategies for avoiding
postemergence herbicides" and because "the goal of
being pesticide-free can by itself push a farmer to
more and useful skills and knowledge than he or
she would otherwise attain." He astutely points out
that organic mming has been misunderstood
because critics have failed to note its beneficial
synergistic effects, "Because of the interrelatedness
of the components ofpesticide-free systems, often

change is to come about.

the actions taken to meet one objective also

conservation, including permanent terraces and

grass waterways. Livestock is a key component that
he deals with in more detail in a later chapter. He
encourages farmers to take advantage of some
government programs, such as the Conservation
Reserve Program. He also recognizes the need to
communicate ideas and establish a dialogoe among
lenders, farm managers, and landowners if any real
The next two chapters extensively cover two
aspects offarming that Bender believes are essential
for successful chemical-free farming. Chapter 3
covers weed management, giving many examples
from the author's own farm. Successful rotary
hoeing, harrowing, and cultivating techniques are
described in great detail. Bender has a refreshingly
undogmatic approach to tillage, employing several
methods to maintain maximum flexibility and to

fulfill his agronomic, economic, and environmental
goals with minimal tradeoffs, He also provides
good information on specific weeds, in particular
field bindweed (Convolvulus arvensis L.), which he
considers a major problem on many farms.
Chapter + deals with the hotly debated issue of
livestock. Here is where the author's passion comes

through most clearly. He believes strongly that the
separation of livestock and crops into concentrated
feedlots and large cash grain farms is the central
reason for the unhealthy state of modern
agriculture. Although he concedes that it is not

contribute to attaining others." For example,
growing cover crops to prevent erosion and to add
nitrogen also can provide forage for livestock and
make cultivation easier by improving soil tilth.

essential to include animals on an organic farm, he

Bender provides solid, practical advice for
developing a conversion plan. He emphasizes that

pesticides, financial stability, and nutrient
recycling. Bender refutes the claim that organic

argoes that without them it is much more difficult
to achieve four central objectives of sustainable
farming: soil conservation, elimination of

North central Reponal SustalnableApicuiture Research and Education TraiDinl ProllJ'llm
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furming would require too much livestock,
providing statistical facts in support. He then gives
a specific example ofhow to organize a summer
dry-lot heef cow-calf operation that is compatible
with the different types ofland typically present on
a farm and that provides adequate feed, maintains
high productivity of cash grain crops, and recycles
nutrients properly.

modern food production and delivery system. This
chapter strikes at the heart of the debate over the
future of agriculture. The most often cited
justifications for continuing on our present
agricultural course are listed: elimination of
chemicals would spell calamity; the key to pesticide
safety is to follow label directions; farmers have a
moral obligation to feed the world; the world is
filled with risks; and alternative farming requires
too much livestock. Bender then convincingly
rebuts these arguments. This is perhaps the most
powerful chapter because it has immediate
significance for all consumers. It is well referenced
and it encourages the reader to become more
educated about these important issues.

Conventional and organic farming are compared in
Chapter 5, using a wide range ofperformance
indicators. The argument for organic farming
becomes very compelling when the evaluation goes
beyond the simplistic measure ofbushels per acre
and includes soil conservation, management, and

overall economic performance. The author shatters
the widespread assumption that organic farming
will never be accepted because conventional,
chemical-based farming is easier and more
convenient: "Chemical weed control creates a host
of potential problems for raising row crops, [such

This excellent book should be read by anyone who
cares about our enviromnent and about how our
food is produced. It speaks to a widely diverse
audience. It is technically sound, but it is clearly
understandable and not filled with esoteric jargon.
Admittedly, the specific examples are geared
toward midwestern-style grain and livestock
farming: Bender is intimately familiar with these
systems and can speak about them with authority. I
recommend this book highly and hope that many
other articulate and knowledgeable farmers will
follow Bender's example and share their visions of a
healthier and more optimistic agricultural future.

as] .. , <rop rotation restrictions, ... small margin of
error in application, herbicide-stressed crops, and

application demands at the busy planting time." He
admits that organic farming is not so easy either,
but regards its challenges as solvable. Also, organic
farming has an advantage that often is overlooked;
it distributes the demand for labor relatively evenly
throughout the year, whereas the work load on a
conventional cash grain farm is heavily
concentrated in the spring and full.

Reviewed by:
Steve Peters
Rodafe Institute Research Center, Kutztown, PA

In Chapter 6, "The Assault on Alternative

Agriculture," Bender addresses very broad and
profound issues relating to the structure of the

150

FUTURE HORIZONS:
RecentLiteraturein Sustainable Agriculture

Switching to a Sustainable System:
Strategies for Converting from Conventional/
Chemical to Sustainable/Organic Farming Systems
Frederick Kirschenmann, 1988
Northern Plains Sustainable Agrirolture Society (NPSAS), RR 1 Box 73, Windsor, NO 584-24-.18 p, $8.00
Fred Kirschenmann is currently one of the most
articulate spokespersons for sustainable agrirolture
in the U.S. He is widely sought as a speaker and
workshop participant, and his opinions taken
seriously by the mainstream as well as the alternative agrirolture communities. In part this is due
to his successful management ofa 3000-acre
organic farm in North Dakota. With limited
rainfall but a wealth of creativity, Fred and fiunily
implement a diversified strategy for raising crops
and livestock in a fully integrated manner. He finds
time to share this experience and expertise with
others across the country. In this brief summary,
Kirschenmann brings his ideas together with those
of other members of the Northern Plains Sustainable Agrirolture Society into a readable format
that is accessible to all.

practices, the author insists

that this is not a

panacea for all that ails the farm's current success.
·Switching to a sustainable system is NOT the way
for farmers to extricate themselves from immediate

financial difficulty." And •Switching to a sustainable system is NOT Simply removing the 'chemicals' line item from the budget." Kirschenmann
explains that the process is substantially more
complicated. He cites the initial financial risks, the
trade offs of one type of costs for another, and the
learning curve that must accompany any megachange in strategy for farming. And Fred also
warns that the well-publicized premiums paid for
organic products may be deceptive in a higWy
volatile and unpredictable marketplace. This is a
market that can easily be oversupplied.
From his considerable experience in organic farming' author Kirschenmann suggests that there are at
least four advantages of sustainable agrirolture:

·This booklet is written for farmers." Fred
summarizes some of the reasons why he and others
have made the conversion from conventional to
alternative, often non-chemical mming strategies.
He cites farmer concerns about ·using toxic
chemicals to produce crops for food, while
consumers increasingly complain about the

• Diversity of crops and products reduces the need
for purchased fertilizers, helps iIi pest protection,
and buffers the farm against unpredictable
weather.
• Diversity also buffers the farm against changes in
prices for one or a small number of commodities
and increasing prices ofproduction inputs.

chemical contamination and lack of nutrient value

of the food sold in their supermarkets." Even a
decade ago, there was farmer as well as public
concern about potential contamination of
groundwater as a result of input application, when
farm chemicals or fertilizers end up where they are
not intended to go. In summary, Kirschenmann
cites the fact that many farmers have gone broke in
the conscientious practice of conventional
agrirolture. He concludes that •Clearly, something

• Crops raised by sustainable practices have more
tolerance to stress conditions, although those
under conventional management may do better
under ideal growing conditions.
• There is increased effectiveness of sustainable
systems compared to gradually reduced
effectiveness of conventional systems -- increasing

is wrong."

pesticide resistance in weeds and insects, and
increasing needs and costs for conventional

Before launching into strategies for conversion of
the farm to a completely non-chemical set of

North Central Regional Sustainable Apiculture Research and Educadon TraluInll Prollram
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fertilizers are seen as limitations to current
standard recommendations and practices.

anticipated in planning any farming operation. The
author then goes into detail on how to determine
which enterprises to include, how many acres of
each, and how to evaluate the output from the new
strategy. Most of this is common sense, and the
suggested economics are those that can be
calculated without sophisticated spread sheets and
forecasting or prices and costs of inputs. In fact,
the sophisticated farmer can access a wide range of
software as well as advice from professionals who
can help in this analysis. The development of
farmer-friendly programs such as PLANETOR
from University of Minnesota and other packages
developed by producers have become widely
available in the decade since this book was written.

Fred Kirschenmann provides a prescriptive
approach to the conversion process, one that he
suggests will take both time and creativity on the
part of the manager. He cites the ohjectives used
by the IFOAM (International Federation of Organic
Agriculture Movements) as what need to be
developed during a transition: fertility-building
crop rotation, proper manure management,

appropriate tillage I cultivation, and an environment
that reduces pests (insects, weeds, diseases). As a
sidelight, he mentions the over-riding importance
of crop rotations as providing a route to reaching
several of these objectives.

Useful to the farmer is a series of six rotation
models used by Kirschenmann and other farmers in
the NPSAS. They are longer than the common
two-year rotations of corn-soybeans often found in
the mainstream corn belt cropping areas. And the
complexity of the rotations provides the potential

In agreement with other leaders in this field,
Kirschenmann discusses the importance oflearning
how to cooperate with nature rather than
depending on complete control and manipulation
of the farming environment. A part of this strategy
is the understanding that an individual farmer
brings to the management of his or her own unique
place. In spite of the availability of experience and
recommendations from elsewhere, there is no one
who understands the needs and the details of the
individual farm as well as the one who manages it,
the one who walks the fields and pastures each day,
and the one who builds that experience base with
each growing Season. "YOU are the professional

for soil improvement and successful crop

production without purchased fertilizers.
Fred Kirschenmann provides here a primer for
sustainable agricultural production. It is primarily
focused on rotations and crop production. There is
little detail on the integration of animals into the
system, although manure is mentioned as an
important input for organic production. From
recent talks given by the author, it is obvious that
there has been a high degree of fine tuning of the
system, especially the marketing strategy, since the
publication of this book. In spite of its age, this is a
useful and easily read treatise on how to begin the
conversion to sustainable systems. It is higWy
recommended to the thoughtful farmer who is
looking for alternatives.

on your own farm," he states in conclusion.

In a discussion of how to develop a conversion plan,
Fred gives a series of steps to consider: evaluating
both the resources and weaknesses of the farm,
developing a crop rotation plan, and creating a field
plan for each unit. Included in resources are those
we normally think about -- fields, soils, rainfall,
growing season, buildings, equipment. They also
include federal programs, other farmers in the
area, Extension, livestock, and legumes that are not
currently a part of the system. One has to be
realistic about potentials for weeds, insects, stress
conditions, and all the complications that must be

Reviewed by:
Charles Francis

University ofNebraska, Lincoln, N£
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Alternatives in Agriculture
Dick Thompson, Sharon Thompson, and Rex Thompson, 1996 (and previous years)
Thompson On-Farm Research, 2035 190th Street, Boone, IA 50036-7+23, paper $10.00
For over a decade, Iowa farmers Dick and Sharon
Thompson have cooperated first with the Rodale
Institute and later with the Wallace Institute to

Dick Thompson is one of the innovators and early
adopters ofridge tillage systems in central Iowa.
Convinced of the benefits of saving moisture and
reducing weed populations by limiting tillage early
in the season, he has compared ridge-till with
conventional planting as well as a wide range of
weed management options. With a good practical
knowledge of soil management, Thompson has
thoughtfully modified his planting and cultivation
equipment so much that it is difficult to recognize
from the color of paint on steel the original brand
of each machine or even its component parts. With
wider than average rows, permanent ridges that are
scalped at planting and reformed during cultivation, and a match of all equipment including
combine and grain carts to the established row
pattern, he has created an integrated system of field
management that is part of the annual cropping
cycle. Extra cultivation with rotary hoe and crop
cultivator takes the place of herbicides on a conventional farm. Cover crops, applied manure and
compost, and slightly higher-than-average planting
rates compensate for potential stress in this nonchemical approach to ridge till.

provide a written summary of research done on

their farm. Located between Boone, Iowa and the
university campus in nearby Ames, this 300-acre
farm has become one of the most visible examples
of sustainable production practices in the U.S.
Thanks to their annual field days, frequent tours for
visitors, and summary of research results, Alternatives in Agriculture, the Thompsons bave become a
credible source of information for farmers and for
collaborating researchers in the Midwest.
As pioneers in the on-farm research process, Dick
and Sharon have worked with graduate students
and faculty to test innovative fertility, tillage, and
pest management strategies on large, drive-through
plots on their farm. When they compare several
hybrids or sources of fertility, the size of experimental units is most often one equipment-width by
the length of the field, at least 200 to +00 feet or
more. This allows not only an ease in operation
when planting, applying inputs, and harvest, it
provides a striking visual comparison for the
farmer-researchers and for their visitors alike. The
experiment design often used in their tests is a sideby-side strip test with six or more replications, and
a "paired-comparison t-test" is used to statistically
compare the treatments in a given experiment. The
statistically rigorous design is acceptable to both
farmers and researchers, as it combines the randomized placement of treatments in a replicated
pattern in the field, and also allows a practical
management and potential to see if there are differences at any time during the crop cycle. Adherence
to this statistical rigor has attracted both federal and
state researchers to conduct precise, small plot
observations within the larger treatments that the
Thompsons have implemented on their farm.

The Thompsons rely on long-term rotations for
much of the fertility, plant protection, and soil
building that is part of their system design. Their
crop sequence may stretch to four or more years.
Including corn, soybean, oats, and hay crops in a
logical sequence provides fertility from legume
years to following corn or oat crops, and manages
weeds by alternating summer annuals with crops
planted in early spring or with perennial hay crops.
Livestock is an integral part of the farm, both to
utilize the pastures, the harvested hay, and the crop
residues. This is also a source of manure and

compost to add nutrients to crop fields and
promote improved soil structure. Dick Thompson
describes how a crop/livestock operation makes
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better use of f.unily labor through the year,
compared to the intensity oflabor required at
planting and harvest in a conventional corn-soybean
farm in the same area.

video tapes that have come from their innovative
form of "agricultural ministry." Since 1986, more
than 7000 people have toured their farm; these
people came from all across the U.S. and from
more than 40 other countries. The Thompsons

In addition to the diversity of crops used in these
rotations, Thompson talks about the importance of
diversity in tillage strategies. He has brought back
the moldboard plow to incorporate hay crops and
solid manures, and uses a chisel plow in spring for
control of particularly difficult weeds such as
Canada thistle. This is but one example ofhow the
Thompsons work to create a balance in all phases of
the farming operation. Just as balance is achieved
through use of diverse crops, incorporation of
livestock with those crops, and a multiplicity of
enterprises on the farm, a diversity in tillage
operations is useful in the management of soils,
nutrients, and residues. Cover crops have also
been the focus of continuing research over years,
and their potential has yet to be realized to the
extent that Dick Thompson would like.

have traveled to many states and other countries,

and given presentations in person to more than
25,000 interested farmers and others. There are
close to three dozen Iowa farmers who now do
similar replicated research each year, and there are
more than 500 members of the Practical Farmers of
Iowa. There is a Director of PH who works out of
the Agronomy Department at Iowa State
University. The continuing involvement of the
Wallace Institute of Alternative Agriculture assures
that the information coming from the Thompson
farm continues to receive national attention. Their
record of"impact assessment" would do credit to
any of us in Extension who today is struggling to
validate numbers of people reached, numbers of
practices adopted, and effectiveness of our outreach
programs.

Beyond the cultural practices and integration of
enterprises in the fields, the Thompsons are careful
to analyze the economics of each activity as well as
the whole farm. They are respected in part because
the farm has open books on each experiment.
Detailed records are provided on each of the
rotations, and often there is a comparison with
county averages and with a nearby corn-soybean
rotation under conventional management. This
adds credibility to their work, and places their
results in the context of current Iowa agriculture.
The Thompsons also extrapolate their results to the
community, pointing out the importance ofadding
value to their commodities on the farm in a way
that contributes to the local economy. In recent
years they have added a strong environmental
interpretation to the results. The reduction in
applied pesticides and fertilizers can have important
implications for the health of their farm, their
water supply, and their community landscape.
They conclude that these alternative systems are
"being reimbursed economically, environmentally,
and socially." It is hard to understand why more
people are not moving more rapidly in this
direction.

This is a model program for research,
demonstration and outreach. It is made successful
by the dedication of farm people who were
searching for another route to sustainable food
production, who were successful in their own
search, and who are willing to continue to share
that success with others. It is credible work
because it is done on farm, and within the context
ofa commercial crop/livestock environment in
Iowa. When Dick Thomson climbs into the front
end loader, goes 12 feet into the air with a
megaphone in hand to address two wagons loaded
with 60 people, he starts with "Here's what we are
doing this year. It's probably not the best system,
and we will probably change again before next
season. After I tell you what is here in the field, I
want to know what you are dOing. That way we
can all learn from each other." This type of
humility, interest in others, and obvious concern
about progress and change is part of what has made

Thompson On-Farm Research a success. The
reader would be well advised to move beyond
reading the written summary ofresearch and to
attend one of these field experiences.

Review by:

In their executive summary the Thompsons provide
another indicator of success: the numbers of people
who have been influenced by the tours, talks, and

Charles Frands
Um"versity ofNebraska, Lincoln, NE
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From the Ground Up
Mike Irwin, 1992
WDATCP Sustainable Agrirulture Program, PO Box 8911, Madison, WI 53708-8911. 68 p, $8.00
•

rotational grazing with dairy cows or sheep

"We are partners in a maturing
relationship, in a marriage you
might say, between environmental
safety and farm profit."

•

a commercial organic vegetable garden

•

forest crops and regenerating woodlots

•

specialty grain crops, such as amaranth

- Wisconsin Cash-grain Farmer

•

cutting costs in a corn-bean rotation

•

soil-balanced biological larming

•

inventorying on-farm resources

•

biodynamic agrirulture

From the Ground Up is a collection of stories from
farmers who participated in the Sustainable
Agrirulture Demonstration Program, managed by
the Wisconsin Department of Agrirulture, Trade
and Consumer Protection. The 68-page book was
first published in 1990. The 1992 version supplies
an update on each farmer's activities.
Mike Irwin collected and edited the stories, which
are written from the farmer's perspective. The
chapters begin with a sketch of the farmer's
background, family, and operation. The people
represent a cross section of agrirulture. Some are
part-time farmers, others full-time. Some fulfilled a
dream to move from the city to the country; others
returned to a farming heritage. Farm sizes vary
from 5 to H 3 acres, with all or part of the land
owned by the individual.
The farmers give an overview in two to four pages
of bow they farm and market. They also explain
what changes they have made by experimenting. At
the end of the chapters is a section called' Learning
From My Field: where specific methods and
suggestions are furnished. The enterprises and
practices described in the book include:

The number of years the farmers have been trying
sustainable agrirulture methods ranges from 4- to
more than 40. Besides the details of production,
each person also relates his or her philosophy and
future goals. All spoke of a strong connection with
the land. A few found that this belief gave them
strength to continue even when confronted with
discouraging remarks from Extension and peers.
They are also active in education and outreach and
conduct demonstrations, participate in farmer
networks, and advise interested nonprofit
organizations. In general, they are socially
conscious and involved.

From the Ground Up is easy to read and offers
insight into why farmers changed to sustainable
agrirulture, as well as a summary of different
practices. I recommend the book to producers
living in the upper Midwest and to Extension
educators.
Reviewed by:
Heidi Carter
Center for Sustaioable Agricultural Systems,
University ofNebraska-Lincoln.
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The Real Dirt: Farmers Tell About Organic and
Low-Input Practices in the Northeast
Miranda Smith, Northeast Organic Farming Association, and Cooperative Extension, Editors, 1994Northeast Region Sustainable Ag Res. Prog., Univ. Vermont, Burlington, VT 05405. 264- p, paper $13.95
This book, the work ofmany contributors,

The Real Dirt is divided into six major sections,

provides a broad view of northeastern organic and

covering soils, pests, crops, livestock and dairy

low-input agriculture. It is a product of the
Northeast Organic and Sustainable Farmers
Network, whieb is composed offarmers, farm

management, farm management and marketing,
and whole-farm design. Eaeb section is composed
of several chapters, most of whieb conclude with
bibliographies and sources for obtaining the cited
publications. This enhances the book's usefulness by
making it easy for readers to track down original
references from many diverse publishers. Eaeb
section concludes with a few pages of comments by
growers, for example, about farm system
components with whieb they have experimented
and their researeb needs, and by researebers,
including excerpts from the reviews they offered
during the book review process. The comments on
growers' researeb needs could provide the
inspiration for many future cooperative researeb
projects. The comments sections provide some of
the most interesting reading of the book.

organization representatives, extension agents and

university researchers. The project was funded by
the Low-Input Sustainable Agriculture (USA)
program, now the Sustainable Agriculture Researeb
and Education (SARE) program. The Real Dirt is
based on material obtained during farmer
interviews. Farmers' comments are organized

topically and supplemented with additional
information provided by eaeb chapter's authors.
The book nicely serves several functions: it
provides an overview ofhow agriculture is
conducted on many low-input and organic farms in
New England; it provides information about a
broad range of resources for farming and problem
solving in New England agriculture; and it provides
detailed information about strategies for dealing
with many agricultural production problems, for
example managing weeds (Chapter 7). The book is
somewhat like a combination "yellow pages"
directory and a how-to manual. I can imagine that
it will appeal to many types of readers: commercial

The individual chapters are written in an
informative, easy-to-read manner. Specific areas
within chapters are set off by headings, and the text
is interspersed with black and white photographs
and drawings. The four chapters in Section One
introduce the concepts oflow-input and organic
agriculture, describe the practices of cover crops,
green manures, and crop rotations, and discuss soil
management and soil fertility. Section Two deals
with pest management, including Integrated Pest
Management (IPM) techniques, control strategies
for some of the major pest problems that growers

farmers who want to make the transition from

conventional to organic or low-input larming;
people who are thinking about getting started in
larming or who are making the transition from
backyard gardening to larger-scale production; and
nonfarmers who are interested in the detailed
realities of organic and low-input agricultural
production in New England. The book makes clear
that a strength of organic and low-input farmers is
their willingness to share information and
contribute to shared successes, remarkable
characteristics for people who operate competitive
small businesses.

face, including insects, mites and mammals, weeds,

and plant pathogens. Section Three contains four
chapters on crop production: vegetables and herbs,
small fruits, greenhouse crops, and tree fruits. The
two chapters in Section Four deal with livestock
and dairy management; one is on production, the
other comprises case studies from six organic
animal producers. Section Five contains three

North Central Reponal SnstainableAgrlcnlture Research and Educadon Tralnlnll Prolll"8Dl
center for Snstainable AIIrlcnltDral SystelDS, University of Nebraska-Lincoln

157

chapters on management and marketing, including
growers' diverse opinions about charging price
premiums for organically grown food, while
Section Six contains two chapters on integrated
farming systems and the transition from
conventional to organic farming.

Cooperative Extension and IPMooordinators; a listof
reviewers; and a bibliography for additional information.
Growers' comments included in this book are based on
their field observations and experiences with growing
oonditions determined by the partirulars of their own
funns. Readers hoping to use this bookas an authoritative field guide should be aware that the reports of field
phenomena are not derived from monitored field
studies. Nonetheless, readers will find that the variety of
opinions and observations offered in this book make
stimulating reading.

In addition to the information assembled from funner

interviews and researcher comments, the authors have
incorporated a great deal of information from other
sources. For example, Chapter Four on soil fertility from
amendments includes a tableon daractensties of organic
fertilizers adaptedfrom a <hart compiled by Necessary
Trading Co.

Reviewed by:
Wendy Mechaber
School ofNutrition, Tufts University,
Medford, MA

The book condudeswithseveral appendices: a glossary,
although some tedmical terms are not included
(greensand, for instance); profiles describing the funner
and funn history for most of the funners who
oontributed to the disrussions; a listofnortheast organic
growersassociations and certification programs; a
resource directory; a listof northeast regional

Reprinted with permission from the American
Journal ofAlternative Agriculture, 9(4): 190/9/. /994.
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Let Farmers .Judge: Experiences in Assessing
The Sustainability of Agriculture
Wim Hiemstra, Coen Reijntjes, and Erik van der Werf, Editors, 1992
Intermediate Technology Publications, 103 Southampton Row, London WC 1B 4HH, UK. 208 p, paper, $ __
With an overall tone pointing out the viability of
low-external-input agrirultnre, in this collection of
papers the editors and their colleagues have
presented information on a wide variety of
geographic areas, cropping systems, and techniques
for assessment of sustainability. The introductory
paper frames the rest of the text with discussion of
different concepts of sustainability, whether
agroecological, resource stewardship, or growth
oriented, and of different parameters and methods
for measurement of sustainability. The next four
papers are grouped under the tide 'What Criteria
to Use,' and present ideas on inputs, farmer
perceptions, technology adoption or adaptation,
and participatory evaluation of technologies. Part
111 contains five papers and focuses on 'Aspects of
Economic Assessment' with emphasis on
methodologies and choices made by farmers. Eight
papers make up the fourth section entitled
'Comparing Farming systems'. These case studies
contrast low-input and high-input approaches to
agrirultnre by giving examples of various land use
and management models. The final section,
'Checklist of Criteria for Assessing Agrirultnral
Technologies', serves as a template of questions to
use for economic and social analysis of technologies
with consideration of productivity, securrty,
continuity, identity and adaptability.
This volume is a follow-up to a 1990 workshop
convened around the theme of bow to assess
techniques for managing soil fertility. The majority
of papers in this collection present some form of
economic assessment and most include soil fertility
and labor parameters. Examples are almost wholly
from developing countries, and those mostly in the

tropics. They range from rice-fish culture in the
Philippines, to soil mining in Mali, to organic coffee
production in Mexico, and to intercropping in
Colombia. Emphasis is placed on involving
participating farmers in the assessment of
technologies in order to assure realistic evaluation
of the practices and understand the transfer or
adaptation of the technology as it is used on-farm.
As pointed out in the preface, although many
farmers in developing countries are 'resource-poor'
they have, in many cases, developed effective
production systems that are well adapted to their
farming conditions and mayor may not benefit
form 'modern' inputs and technologies.
The collection is thought provoking, especially
through the juxtaposition of examples from the
same region such as work from Yurimaguas, Peru,
and Kayapo agrirultnre in the Amazon or the
Bontoc Rice Terraces and the Sloping Agrirultnral
Land Technology (SAL1) in the Philippines. It
presents a good overview ofhow agrirultnral
economics is applied and of issues in assessment of
sustainable agrirultnre. It can be useful to field
personnel with specific examples from various
cropping systems and methods for evaluation of
technology development. The volume, above all,
speaks loudly in favor of participatory planning and
assessment and the effectiveness oflow-externalinput agrirultnral systems.

Reviewed by:

Sarah Workman
National Agroforestry Center, University of
Nebraska, Lincoln, NE.
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50 Ways Farmers Can Protect Their Groundwater
Michael Hirschi, William Simmons, Doug Peterson, Ed Giles, 1993
University of Illinois, Cooperative Extension, Urbana, IL 61801, 188 p, paper, $5.00
The two major issues in SO Ways Farmers Can
Protect Their Groundwater are how to maintain or
boost profitability and at the same time reduce the
risk of groundwater contamination. The introduction states that 90% ofrural residents and over half
of the U.S. population depend on groundwater for
drinking, and a substantial num ber of wells tested
have detectable levels of either pesticide or nitrate.
In some intensive agrirnltural areas, the results are
alarming enough to cause concern and provide a
call to action: 10% of rural Illinois wells had nitrate
levels above federal water standards, and 16% of
Wisconsin wells had triazines (from herbicides) nearly two-thirds of these were over the states'
preventive action limits. Clearly there should be a
self-interest for rural America to take notice and
then move into action to remedy this preventable
problem. The book provides a number of practical
guidelines to initiate this process.

soil testing and on side dressing application of
nitrogen. These practices are all well known, and
it is surprising that they are still considered cutting
edge by the Extension faculty who prepared this
publication. All are useful in helping to reduce
nitrate available for leaching or surface erosion, and
it would be surprising ifmost knowledgeable
farmers were not already aware of their importance
for both economic and environmental reasons.

What is surprising is the lack of information here
on rotations, cover crops, nutrient trap crops, and

manure management. The last topic is discussed in
one later section on livestock waste storage. Crop
rotations of cereals with legumes are well known
approaches to reduce nitrogen application to

An initial section deals with the problems of excess
application ofnitrogen, and with applying nitrogen
when it is most needed by the crop. In either case,
the goal is to provide less opportunity for nitrogen
not used by the plant to escape into the surface or
groundwater environment. All of the practices
described involve an intensification ofmanagement,
especially the use of information to more carefully
calculate and then apply only the nitrogen needed
by crops. Knowing what yield to expect (yield
goal) and providing only that nitrogen necessary to
reach the goal can prevent having excess nitrogen in
the system that is available for leaching. Careful
testing of the soil and calculation of a nitrogen
budget for the crop in each field is another way to
apply new information to make fertilizer use more
efficient and appropriate. Timing of application
and use of nitrification inhibitors to limit

cereals. Although soybeans produce nitrogen
through fixation, there is more of this element
removed with the grain harvest than is fixed from
the atmosphere. The 'nitrogen sparing' effects of
having soybeans in the rotation result in the longterm application of about half the amount of
nitrogen compared to continuous cereal with
annual nitrogen applications. Cover crops that can
fix nitrogen or at least take up this element and
hold it in the living plant tissue or soil organic
matter fraction should be included in this section.
Also, there should be sections on the alternatives of
manure application versus composting, and the
benefits and drawbacks of each. There is an
absence of information on soil phosphorus and the
potential for loss of this element through mass flow
with water on the soil surface and through the soil,
even though only a small fraction ofP is soluble.
Much of the pollution problem in Northern lakes is
due to excess phosphorus as well as unneeded
nitrogen. The book would be greatly enhanced
by these up-to-date dimensions of alternative

conversion of ammonia to nitrate nitrogen are two

approaches to comprehensive nutrient management

ways to reduce the potential for loss of this soluble
nutrient from the root zone where it can be used by
the crop. Two farmer profiles give testimonials on

and prevention ofnutrient loss.
Major sections of the book are dedicated to
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insecticides, herbicides, pesticide interactions with
soils, and proper use of these chemical materials.
There are good suggestions on crop scouting to
determ ine economic thresholds of infestation, least
cost approaches, and reduced chemical ways to
manage insects. Integrated pest management is
promin ently featured in several of the specific
method s. There are methods that involve tillage,
crop rotatio n, planting and harvest dates,
encouraging beneficial insects, and spot-treating
infested areas. There is one recommendation for
using biological insecticides. In general, the insect
manage ment section is well researched and
present ed. In today's climate of concern, there
could have been more emphasis given to resistant
crops and varieties, organic approaches, and
alternative crop rotations to reduce both costs and
risks to the environ ment and humans. Safety issues
could have figured more promin ently in this
section.

crop options that are known .
Sections on pesticide selection, application, and
disposal and storage on the farm round out a good
treatme nt of safety issues, especially in the mixing
and application operations. There are sections on
wells and septic systems, on water testing and
treatment, and on other topics such as storage

tanks, hazardous waste, and chemigation. These
are useful recommendations, but again could be

found in any of the Extension publications put out
by each state for farm clients. The accompanying
farmer profiles and details on their ways to save
input costs and cut down on potential for
environmental damage are useful, as they
personalize the use of these method s and show their
application in practical situations. There is a
section on where to find m ore information on
design of facilities, get details on regulations, and
learn about the wide range of workshops available
in Illinois.

Likewise the herbicide section deals with a range of
scouting, econom ic thresholds, reduced rates, and
crop manage ment options that can help reduce the
weed seed bank and lower costs of management.
Knowing the economic thresholds can help farmers
avoid the 'absolutely clean field syndrome' that is
part of the curren t mythology of efficient farming.
It is possible, especially in regions with adequate to
excess rainfall, to allow some weeds of some
species to coexist with the crop in the field -- in
some cases there will be no yield reduction and the
crop rotatio n will help control weeds in subsequent
years. This is a well-balanced chapter, although
there could have been more in-depth treatme nt of
ridge tillage withou t herbicides, of allelopathic
associations or rotatio n crops, and the many cover

In general this is a useful book. There are many
additional methods that have proven useful,
inexpensive, and practical that are emerging from
the organic community. If there is one major
criticism of the book, it would be the limited
treatme nt of these alternatives. The book appears
to be a primer for conventional farmers, and aimed
at a relatively low level of curren t understanding of
what is being done by progressive mainstream
growers. It is a good start, but one that could be
improved and updated .

Review by:
Charles Frands
University ofNebraska - Lincoln
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Farming In Nature's Image: An Ecological
Approach to Agriculture
Judith D. Soule and Jon K. Piper, 1992
Island Press, 1718 Connecticut Ave NW, Suite 300 Washington, D.C., 20009. 286 p, paper $19.95
Using natural ecosystems to guide the process of
designing agriculture is perhaps a process as old as
organized food production. Yet, few of us today
can easily draw parallels between what we do in a
mechanized production field and what was happening in that same field, in terms of ecosystem
structure and function, before the arrival ofhuman
intervention. There is a growing array of agriculturists, in research and in mming and ranching,
who are beginning to ask more questions of the
ecosystem. What are the lessons we can learn?

biodiversity can be masked, in the short term, by
use ofadditional production inputs such as
fertilizers, pesticides, and improved varieties and
hybrids of crops. Many of the longer term, insidious impacts of current farming practices are less
easy to measure, though fur more important for the
sustainability offood production for the human
species. They discuss the depletion of energy and
water reserves, and the decline in quality of both as
we exploit these non-renewable resources for short
term economic gain. The authors also point out the
increasing stakes in this battle to produce food, the
rising number of pests that are resistant to chemical
pesticides and the irreplaceable nature of topsoil, at
least in terms ofhuman lifetimes. The roots of this
dilemma are based in an economic system that
rewards short term profits, at the expense of a
stable and sustainable ecosystem. These chapters
provide a good overview of where we are today.

s

Farming in Nature Image grew out of the curriculum that is used and the research program at
The Land Institute, a research and education center
located near Salina, Kansas that studies the prairie
and the potential perennial systems that could be
developed there for future food production. The
education program includes eight to ten young
scholars each year who study the written literature
as well as the language of the prairie, in hopes of
increasing their appreciation and understanding of
both of these important ways of knowing. The
book explores the challenges of meeting food
demands while preserving in some form the
integrity of the ecosystem, concluding with the
design of a prairielike agriculture that reflects both
the research program of The Land and the
accumulation of scholarship from writings of its
staff and visitors to the prairie.

In chapters 3 and +, the authors describe the
ecological functions that are inherent in natural
systems, and that could be emulated to some
degree in managed agroecosystems. These include
energy flow, nutrient and water cycles, spatial and
temporal organization of ecosystems, how communities of plants and animals function and why
biodiversity is important. They explain how modern agriculture ignores or overrides these principles
and functions. Soule and Piper then explore how a
number of potential and modified practices do
build on natural system principles: integrated pest
management, intercropping, rational nutrient
management, and conservation tillage. They suggest how these principles can operate in several key
biomes, and how these might be used to help in
design of future agricultural systems: the warm
desert, the temperate deciduous forest, and the
tropical forest. Finally they focus on the North
American prairie, where about half of the topsoil

Soule and Piper examine the economic roots of
recent problems in the agricultural sector, adding
an important dimension to Wes Jackson's "New
Roots for Agriculture" published more than a
decade before. They discuss in Chapters 1 and 2 the
ecological crises such as environmental pollution,

depletion ofnatural resources (especially soil loss),
and the degradation of ecosystems that has been the
unintended result of conventional farming. Some of
the consequences of soil loss and reduction in
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has been lost over the past century as several
generations of farmers have transplanted systems
from Northern Europe and the Eastern Forest Zone
into a new soil and climate regime. The characteristics of the prairie are described as a potential
guide to how a future system might be organized:
role of fire and grazing animals, biodiversity and
flexibility of structure in response to climate
variation, complementarity of species in the plant
mixture. This leads to the example of a perennial
mimic of the prairie, an agricultural system that
could be sustained under the unpredictable and
highly varied climate of the plains.

many scientists consider a 'value-free' decision
making environment. This is a useful summary of
the current situation in agrirultural science, and

adds a dimension often lacking in our exploration
of new ideas and approaches to research and
agricultural systems.
It would be an understatement to observe that the
scientific community as a whole is less than convinced by the available evidence in the book on how
to develop a new agriculture for the prairie. But
this is the situation in any new scenario, in this case
one based on a completely different paradigm for
agricultural production, and especially one that
lands as a challenge in the laps of those doing

In exploring the feasibility of using the prairie as
model (Chapter 5), the authors describe four basic
questions addressed by research at The Land
Institute: I) Can a perennial seed crop yield as well
as the more common annual crops we use today? 2)
Can a polyculture of perennial species 'overyield'
or produce more than the component species, and
more than annual monoculture? 3) Is it possible to

conventional research on current crop species and

using time-honored designs and research principles.
Doing research and education on systems that may
be successful a century in the future is a real
challenge; locating a continuing source of funding
for such activity is even more difficult. As a
member of the board of directors and close
observer of the activities of The Land Institute, this
reviewer finds much of value in both the book and
the ongoing research at the site.

design a system that can sponsor its own nutrients

and soil fertility? And f) Can a system be designed
to manage unwanted insect, plant pathogen, and
weed species? They describe ongoing research into
these issues, and present evidence that the tentative
answers to the questions are positive. They indicate
progress in learning how the perennial systems
function and their potential for a sustainable
agriculture on the plains, More recent publications
from staff at the Institute provide additional
evidence to support the stated hypotheses.

Farming in Nature's Image is a thought provoking
treatise on how research is done, what insights
could be gained from the native ecosystem in
directing this research, and how the prairie could
serve as model or guide for food production in this
region in the future. We have used this book as one
key reference in a course in agroecology, and find it
valuable for students to broaden their perspective
on agriculture. I highly recommend it to the
thoughtful reader.

The book concludes with a chapter on the social
and cultural dimensions of change. The authors
describe some of the motivations and functions of
the current research establishment, where the
incentives are and how support is generated for
research, and the importance of values in what

Review by:
Charles Francis
University ofNebraska, Lincoln.
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Organic Farming and Social Context:
A Challenge for Us All
Laura B. DeLind, 1994
Opinion Section, American Journal of Alternative Agrirulture 9: 146-147
The value of organic and low-chemical agriculture
has become increasingly apparent to many small
and family-scale farmers over the last decade. Sum
practices regenerate the soil, reduce enviromnental
pollution, lower production costs, and produce
quality foods that can be sold at a premium. Thus,
for many growers, alternative farm methods appear
to combine the best of two worlds---a reliable way
to make a living and a responsible way to produce
good food. Yet, bound as they are to the
conventional, market-based production paradigm,
this reliability and responsibility may be more
imagined than real.
How can this be? To begin, an exclusive or
premium product requires an exclusive or

specialized market. One Michigan farmer, for
example, chose to advertise his organic beef by
claiming that he raised the same cattle in the same
manner as those raised for the Queen of England's
table. The implication was clear: for a price, we all
can eat like queens. While this particular promotional ploy may be extreme, such a marketing
strategy is not uncommon. But it offers little
sustained opportunity for the smaller alternative
producer. With sales dependent on a circumscribed
target population, a specialty market can quickly
collapse because ofa mange in vogue, in transportation costs, or in relationships among
wholesalers or retailers. Likewise, the necessity of
competing with other nontraditional farmers for a
market niche and maintaining a competitive edge
within it requires expanding one's production and
marketing options or further differentiating one's
products. Both options threaten to increase
dependency or reduce flexibility by increasing the
scale of operations and capital investment and by
narrowing the range ofprocesses and products that
can be managed profitably. Capital efficiency again
is positioned to replace ecological rationality.

Likewise, as alternative production teclmiques and
products become more credible and economically
attractive, they are adopted by large-scale commercial producers and standardized through
volume contracts and vertical coordination, if not
integration. As Kirschenmann et al. (1993, p. 19)
have observed: "Investment bankers from
America's largest firms now prowl organic trade
shows eager to incorporate emerging organic
manufacturers into larger food multinational or
venture capital driven marketing plays." Stated
differently, agribusiness has shown itself fully
capable of adopting enviromnentally respectable,
even organic, methods and products when they can
be privatized or when not adopting them proves
unprofitable. Given the current structure of the
industry, smaller, alternative farmers will not find
any long-term economic security within so-called
free-market competition.
If producing organic products for specialty markets
is not a reliable way to make a living, is it
nevertheless a responsible way to produce good
food? To answer "yes" would be to argue that what
is good for the enviromnent is good for society at
large. Can we really work toward sustainability
without simultaneously addressing deep and
pervasive social, economic and political inequities?
This is a major debate within the sustainable
agrirulture and sustainable development literature.
It alerts us to two troubling issues that have
received only limited attention in alternative

agriculture in the U.S. First, wby should only those
individuals with deep pockets have access to good
food? Second, why should good food be a "specialty
item "-something relegated to a market niche---in
the first place?
Certainly, a partial answer hinges on the production paradigm that many alternative producers
continue to share, and are encouraged to share,
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with the agriculture/food industry as a whole.
Michigan's Assistant Director of Agriculture, for
instance, publicly advised the state's organic
producers to pursue niche markets. In this
paradigm, food is a market commodity. It is viewed
as a product grown to satisfy a niche within the
now global marketplace. Its primary purpose is to
feed capital and expand profit. Only secondarily is
it grown to feed people and expand their creative
capabilities. Given this orientation, human
relationships are simplified to a single dimension
(their potential for market-based consumption) and
the value ofa relationship equates with the value of
a market exchange. As one Midwestern organic
farmer unwittingly summarized, "Everybody needs
business cards" and don't forget to "always treat
friends and neighbors as potential customers."

little do I need to farm in a socially and environmentally regenerative manner?"

This second set of questions uses organic or lowinput production practices and teclmologies to
address the inequities, the exploitive relationships,
and the dependencies that conventional agriculture
has benefitted from but has ignored. These
questions imply an agriculture reunited with its
social context. As Henderson (1992, p. 35) has
expressed it, "Organic agria.dture can never be

agribusiness as usual. The strength of the organic
movement lies in its decentralization and regional
orientation. The foundation of our growing system
is stewardship of the land, long-term sustainable
relationships with soil organisms, animals and our
fellow human beings. "
Proceeding from this alternative paradigm does not
mean that producers must forgo being practical or
making a living. Quite the contrary, as Kneen
(1993) has noted, it means being paid fairly for the
work that we do rather than defining what we do
solely in terms ofmaking money. It means
directing more emphasis inward toward domestic
food security than outward toward volume
production amid expansion to export markets. This
will require that producers and eaters share the
risks, rewards and responsibilities ofnatural
resource use, food production and distribution at
local and regional levels. Nonproducers will need
to know where their farmers are and where they
are "coming from. " They will need to know how
farm practices affect the health of the environment
and the quality offood it supports. Farmers, in
turn, will need to know where there is local hunger

Those who can't (or won't) interact along this
purely "practical" dimension can easily be
dismissed and devalued. Such a perspective makes
it possible to ignore the rights of significant
portions of the population - the poor, the hungry,
agricultural labor, women, racial and ethnic
minorities. It also dehumanizes or sanitizes what
otherwise would be complex, "messy" and

meaningful human and ethical considerations. As a
result, it is possible to sidestep or define out of
existence issues ofpublic rights, public access,
public participation and accountability. It becomes
both possible and desirable to replace the "common
good" with a cost-benefit analysis.
This prevalent mindset is still wedded to a system
that is monocultural (in all senses of the term), and
it will have the same stilling and wasteful results,
whether they are obtained organically or
conventionally. Within this mindset, the human
experience increasingly is commoditized and torn
apart, with each surviving bit molded to fit a market exchange. We can, however, envision an alternative system in which economics - production,
utilization, trade -is re-embedded in culture and
reintegrated into all the activities that define one's
relationships to others, and one's social and physical

and where it's "coming from." Likewise, they will

need to know how the lack of food and resource
equity affects the health of the surrounding
community and the quality oflife it supports.
This "connectedness" emerges as we forge new
relationships not around commodity markets but
around a more locally responsive food system. Diverse institutions such as community supported

place in the universe. The former requires us to

agriculture, producer-nonproducer cooperatives,

ask, "What can I grow that will make me money?"
and "How much can I charge for my product?" The
latter permits us to ask, "What can I grow that will
allow more people to eat better and become more
directly involved in the food system?" and "How

urban gardens, farmers' markets, community land
trusts, and food policy councils are components of
such a system. Each gives expressiou to the inherent
relationship between good food, good farming, and
community building. And" ... Community," as
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reahn of our daily lives. Otherwise, we will
continue to lose the opportunities and choices that
new agroenvironmental relationships can offer.
They will be submerged beneath the dominant
market paradigm. And that, as niche-oriented
production indicates, is no alternative at all.

Ebenreck (1992, p. 3) bas so elegantly written,
" .. .is our name for the living, heart-felt and truly
sustaining, mutually empowering, networks of
relationships" that are basic to our species.
We can use our knowledge of organic and alternative methods of farming as a tool to decentralize
and democratize our food system. This knowledge
and the philosophy that underlies it constitute the
collective wisdom and energy of thousands of
organic and low-input farmers and activists who,
with little economic or institutional support, bave
challenged conventional furming. All of us who eat,
not just those wbo raise our food, must now extend
this challenge into both the social and the economic

Written by:
Laura B. DeLind
Michigan State University, East Lansing, MI
Reprinted with permission nom the American
Journal ofAlternative Agriculture 9: 146-147.
1994.
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Green Plans: Greenprint for Sustainability
Huey D. johnson, 1995
University of Nebraska Press, 312 N. Hth St., Lincoln, NE 68588-0+8+, 206 p, cloth $35.00, paper $12.00
"No more than one or a few decades remain before
the chance to avert the threats we now confront
will be lost, and the prospects for humanity
immeasureably diminished. A new ethic is
required, a new attitude toward discharging our
responsibility, for caring for ourselves and for the
earth. This ethic must motivate a great movement,
convincing reluctant leaders and reluctant peoples
themselves to effect needed change." This 1993
statement from the Union of Concerned Scientists
is quoted by David Brower in the Foreword to
Green Plens, a remarkable strategy for developing
a resource efficient and sustainable future. All the
reader's courage and imagination are needed to
embrace the magoitude of these plans, involving a
massive call to action for all sectors of society.

from the start in seeking collaborative agendas and
win-win solutions. He points out shortcomings of
narrow plans based on a single popnlar issue: rainforests, toxic wastes, or wilderness preservation.

He urges us to address each issue as part of a larger
plan rather than as piecemeal efforts that move
forward in isolation. johnson's thesis is that
comprehensive plans take into account the relationships among issues, and that we cannot solve
individual challenges because of the intricacies of
the complex interactions that make a system work.
This in itselfis a recognition of the complex reality
of ecology and the natural world on which we
depend. The author points out that solutions need
to be comprehensive as well as integrated, and
must take into account the relationships between
natural and human systems. Special attention must
be paid to the creation and implemention of
enviromnental policies.

While Secretary of Resources for the State of
California, author Huey johnson started a voyage
toward his "Green Century Project," a grand vision
made up of tOO-year plans for all parts of the
system. Most recently johnson bas gathered ideas
from other parts of the world where people are
already solving the largest challenges: Overexploitation of natural resources; pollution ofair
and water; loss ofproductive farmland; and lack of

Some existing models have been successful.
Johnson cites the experience of developing the
"Investing for Prosperity" program in California, an
ambitious plan to restore and improve the state's
natural resources. Through a coalition of labor
unions, corporations, government, and environ-

mental groups they were able to design a more
sustainable energy strategy starting with the
principles of conservation and stewardship. The
author branched out to study the green plans of
three countries: Netherlands, New Zealand, and
Canada. These form the heart of the book, and
provide the foundation for his Green Plans for the
U.S. He describes their plans as "comprehensive,
ecosystem-based initiatives desigoed to save the
forest, not just the trees." Most importantly, in
each case the govermnent has pulled its own
agencies together as well as brought in industry,
environmental groups, and citizens to frame longterm objectives and strategies.

cooperation and coordination. He says we've been

unsuccessful because the problems have been
tackled one at a time. johnson advocates a bold
plan to "adopt large-scale, comprehensive,
integrated plans that are desigoed to solve the
problem in its entirety." Enlisting the support of
industry, govermnent, and environmental groups,
Johnson's Resource Renewal Institute bas pursued
this vision with creativity and vigor.
Greenprint for Sustainability is built on the
principles of govermnent guidance but local
control. johnson insists that our major roadblack
bas been lack of planning and cooperation among
major players, and that everyone must be involved
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to meeting these objectives.

Netherlands' National Environmental Policy Plan
(NEPP) was based on the work ofhundreds of
people visioning for the future, and then implementing a comprehensive strategy to make that
future work. Central to the plan were thoughtful

Canada's Green Plan was developed in part in
response to the Brundtland Report, and involves
respect for nature, the close econom y-environment
relationship, efficient resource usc, shared responsibility, informed decision making, and adopting an
integrated, ecosystem approach. The action agenda
includes at least 36 major initiatives to create a
healthier environment, including substantial
investment by the federal govermnent in the
process. The program is moving ahead.

management, organization of each industrial sector

into associations to work out their own agendas for
change, substantial government investment, and a
2S-year time frame (one generation). The slogan
used was "each generation cleans up." Johnson cites
the strong political support for the plan, which was
formally announced in a Christmas message from
Queen Beatrix and quickly gained wide support.
The government also instituted a SO-year program
based on 'backcasting' or asking what needs to be
done today to achieve a sustainable economy by the
year 20+0. Where should government spend
money today to reach tomorrow's goals? The
groups came together to reach consensus on eight
principles, mostly on pollution and the environment, on which strategies are based. They realized
that different issues must be dealt with at different
scales, and careful monitoring guidelines were set
up within the involved groups. Important to the
plans are appropriate technology and a strong
information base. The plans are unique to this
country and its vision, and to the cramped nature of
their society with many people and limited land.

Huey Jolmson used these models to inform a
greenprint for the U.S. He sees a changing attitude
by business toward the environment, partly in
response to heigbtened public awareness. There
are commissions at the federal level doing studies of
sustainable development, and individual states
working on their own plans on the state or
watershed basin levels. There is still need for a
larger federal financial commitment, and for
educating the public about resource conservation
issues. Johnson admits to the difficulty in building
consensus in a country as large and diverse as the
U.S., but insists that we have few alternatives to
getting serious about developing a green and sustainable future. This is an intriguing book. It does
not pretend to be an academic treatise, but it does
provide end notes to each chapter and a useful list
ofreferences. The book prompted the fihning of
an hour-long public television special on Green
Plans. Its call to action is consistent with other
recent new programs; the concept of sustainable
development was described in practical terms and
real world examples in the recent Educational
Television series Planet Neighborhood, where
options for a green planet were shown in alter-

New Zealand's Resource Management Act (RMA)
was designed to refocus govermnent policies on
natural resources and in the long term to provide a
high quality of life for citizens. Sheep monoculture
and overgrazing, eroded lands, disappearance of
forests and wildlife, and over exploitation of fish
are all indicators of environmental decline. Support for an eco-sustainability strategy came from
Federated Farmers, nonprofit environmental
groups, and some sectors of industry. Implementation ofplans was delegated to the regional and
district levels, although these had to correspond to
national standards for sustainable management.
Monitoring of the process was separated from
enforcement of the RMA, a key strategy to promote cooperation. "New Zealand 2010" is a new
program that will go beyond the present RMA; it
weaves environmental into economic and social
policy, establisbes new laws, and sharpens policy
among other goals. The country is well on its way

native housing, transportation, manufacturing,

and design of buildings and cities. As one of the
editors of the series in which this book appeared
(Our Sustainable Future, University of Nebraska
Press), I could be considered a non-objective
reviewer. The reader will have to explore Green
Plans: Greenprint for Sustainabilityand decide if,
in fact, this is the best direction for the future.

Reviewed by:
Charle.' Francis
University ofNebraska, Lincoln
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Chapter VIII

Introduction

Soil Quality and Health
Nothing is more basic to long term survival of the human species than the
availability of fertile soils to maintain plant and animal production. Yet, soil has
been mined by erosion, constant cultivation, and extraction of available
nutrients. The productive"A» horizon that contains most organic matter,
available nutrients, and essential living soil microorganisms is virtually gone in
many areas oflong cultivation: hills bordering the Mediterranean, coastal rainfed
slopes in Central Chile, the mountainous regions of Haiti and Madagascar. Even
in the fertile Corn Belt and Great Plains of the Central U.S., about half of the
topsoil has disappeared in just one hundred years "under the plow." These
depredations are clearly not sustainable.
Depending on rainfall, temperature, prevailing vegetation, and parent materials,
soils may form at a rate of 1-2 mm per year or about the thickness of a penny.
The"T-value" is commonly used in the U.S. to represent the rate of soil
formation, and this averages about 5 tons/acre per year. If soil loss due to wind
or water erosion plus any nutrients removed by the crop, or otherwise exported
from the field, exceeds this rate, the system is non-sustainable in the long term.
In this chapter are reviews of several recent books that demonstrate how the
tragedy of soil loss can be reversed, and how we can build and sustain this vital
resource for the future.
Fred MagdofP s Building Soils for Better Crops: Organic Matter Management
(1993) describes the important role soil organic matter plays in fertility, tilth,
and water holding capacity. He further details the buffering capacity that organic
matter provides and the relationship between healthy plants and healthy soils.
Magdoff goes beyond the taxonomic diversity of organisms to explore the
management options of cover crops, manure and compost, and tillage and how
they fit together in a rational production system. Rattan La! and Fran Pierce
broaden the discussion of cultural practices in Soil Management for Sustainability
(1991). Bringing together manuscripts from a workshop in Alberta, Canada they
focus on basic soil processes, management at the field and farm scale, as well as
policy issues. The importance lies in their coverage of key topics across several
levels of spatial hierarchy, a key to systems thinking in agriculture.
The unique potentials of Agroforestry for Soil Conservation (1989) are
summarized by Anthony Young. The importance of agroforestry, land use
patterns, and specific cultural practices is described primarily in the context of
tropical regions, although there are some examples from the temperate zone.
Details include agroforestry impacts on organic matter, plant nutrients, role of
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Furthe r treatm ent of soil management issues in the tropics is found in
Woom er
and Swift's An Ecosystem Approach to Soil Management: The Biologi
cal
Manag ement of Tropical Soil Fertility (1994). The complexity of the
living soil
system must be better unders tood in order for us to successfully manag
e
agricultural lands for crop and forage produc tion. The soil ecosystem
approa ch is
relatively new, as scientists push back the frontiers of knowledge about
a part of
the field system that is not easily observed or unders tood. Woom er
and Swift go
beyond the descriptions of soil microorganism taxonomy and field manag
ement
of crops to put the topics in a socio-economic contex t that contrib utes
to a better
unders tanding ofhow this information contrib uted to sustainable agricul
ture.
A practical set of ideas and recommendations primarily for organic agricul
ture
produc ers is The Soul ofSoil: A Guide to Ecological Soil Manag ement
(1995) by
Grace Gershu ny and Joseph Smillie. Their experience on organic farms
as
produc ers has provide d a rich background on which to base this guide
to soil
manag ement. The linkage to soul suggests the philosophical setting
within which
the discussion takes place, and there is a forward by Fred Kirschenmann
, an
organic farmer from North Dakota.

This same discussion has recently permea ted parts of the scientific and academic
commu nities. An examp le is Defming Soil Quality for a Sustainable
Enviro nment

(1994) , edited by John Doran and others and published by the Soil Science
Society of America, a highly mainstream organization. Based on papers
from a
symposium in 1992, this book describes the emerging discussion of soil
quality,
including how both scientists and farmers describe this phenom enon.
The editors
define soil quality as "the capacity of a soil to function within ecosyst
em
bounda ries to sustain biological productivity, maintain environmental
quality,
and promo te plant and animal health." They stress the need for interdis
ciplinarity
in teams and holistic focus of research. Although a numbe r of key soil
indicators
are frequently used to describe the condition of a specific field or farm,
the
editors rightly describe the import ant step of sorting out these many
indicators
and deciding which are most import ant in a given field situation. They
emphasize
the need to unders tand soil quality as a dynamic proper ty or set of proper
ties that
change with weathe r, manag ement decisions, and choice of croppin g
pattern s.
Overall, this section of the compe ndium helps tighten our focus on soil
health
and its role in sustainable food systems.

Char les Franc is and Gabr iel Hegy es
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Buil ding Soil s for Bet ter Crops:
Org anic Mat ter Man age men t
Fred Magdoff, 1993
University of Nebraska Press, PO Box 880520, Lincoln, NE 68588- 0520.1
76 P: cloth $22.95
Agrirulturalists through the years have been well
educated about the benefits of soil organic matter
for natural soil propert ies that are import ant for
produc tivity and environmental functions. Few, if
any, of these effects are negative; most enhance
crop produc tion and environmental quality, often
at little cost to the produc er. Yet, modern conventional agrirul ture has taken a course that has
tended not to maxim ize the benefits of organic
matter, and instead chosen a management strategy
that relies heavily on increasing artificial inputs.
Fred Magdoff points out that these systems are not
likely to be sustainable because ofadverse side
effects, particularly to the environ ment. His book
makes the case for organic matter management as a
better approach for farming sustainability. Scientifically, this makes good sense as a way toward
helping solve many problem s related to today's
agrirul ture.
In the preface, Magdoff explains that although
much has been written about soil organic matter,
there is a void in the literatu re on organic matter
manage ment. The strengths of this book are its
scientific basis, its relevance to modern day
agrirul ture, and its presentation style, which can be
unders tood by most practitioners who work with
the soil.
People often forget or do not fully realize the many
roles played by soil organic matter that are crucial
to a well functioning agrirul ture and environment.
These include enhancing soil tilth, detoxifYing
wastes, regulating carbon and water cycles, and
serving as a reservoir for various plant nutrients

and as a buffer against pH change. The book also
emphasizes the connection betwee n healthy plants
and a healthy soil made possible by a good supply of
organic matter .

Part 1 consists offour chapters that describe the
components of organic matter: the living portion ;
the nonliving but largely undeco mposed materials;
and the well-decomposed part of soil organic
matter commonly called humus. Chapter 2 makes
clear the diversity of organisms in a healthy living
soil and the tight interaction that exists among the
different types and species. The key in manage ment
is to produce the proper conditions by returni ng
adequate amounts of organic materials to enable
the various soil animals and flora to restore and
maintain the soil's fertility and improv e its physical
properties.
Part 2, with seven chapters, gets to the heart of soil
organic matter manage ment and regulation. Several
strategies are discussed, including controlling soil
erosion, growing sod crops in the rotation , and
regularly applying materials to the soil, such as
manures, composts, and crop residues. There is a
good discussion of the approp riate use of animal
manures, composts, cover crops, and crop rotations in fertility management. All have their merits,
and as Magdoff points out, must be considered
from the standpoint of site specific applications.
Reduced tillage, discussed in Chapter 9, is highly
effective for soil organic manage ment because it not
only promot es residue retentio n and slows organic
matter decomposition, but also controls soil eroston.Jn "puttin g it all togethe r" (Chapt er 12) the
author places the decisions on integrating practices
for building and maintaining organic matter back
into the hands of the land-user because of the great
range ofconditions that exist in the real world.
The last two chapters discuss organic matter
dynamics and chemical propert ies. Mathematical
approaches that are useful for approx imating
organic matter dynamics range from a simplified
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This book does not present in-depth information on

equilibrium model to a first order rate model that
includes an equilibriwn term. These models can be
used to evaluate how practices change the organic
matter content before equilibriwn has been reached
and at equilibrium. Some very useful information is
also presented on the limitations ofusing organic
matter content and nitrogen content to indicate
nitrogen availability to plants.

organic matter concepts and management practices.

That was not its intended purpose. It does a
remarkably good job ofpresenting some f.lirly
complex concepts about soil organic matter in a
language that can be understood by gardeners,
farmers, and others who work with agricultural
soils, and it provides information that is of
immediate practical use. The book tide very
appropriately reflects its contents.

The chapter on chemistry of organic matter relates
the characteristics ofhwnic materials to their
chemical composition and explains the variable
charge and pH buffering capacity of soil organic
matter. The in1Iuenceof soil organic matter on
cation exchange capacity and the effect ofliming on
pH are especially important in managing the
fertility of some soils.

Reviewed by:
Robert I. Papendick
USDA/ARS, Pullman, WA
Reprinted with permission: American.
Journal. AlternadveAgriculture. 8:140. 1993
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Soil Management for Sustainability
Rattan Lal and Fran J. Pierce, Editors, 1991
Soil and Water Conservation Society, 7515 NE Ankeny Rd., Ankeny, lA, 50021. 189 p., paper $15.00
Soil Management for Sustainability is a collection of
manuscripts presented at a workshop on this
subject held in Alberta, Canada in August 1987.
The workshop, organized by the World Association
of Soil and Water Conservation and sponsored by
the Soil and Water Conservation Society, Soil
Science Society of America, and Soil Conservation
Service was established as a tribute to Dr. William
E. Larson, a pioneer in promoting the concept of
managing soil resources to sustain agricultural
productivity and environmental quality. The
manuscripts highlight research contributions made
by Dr. Larson throughout his distinguished 4{l-year
career and were prepared by former students and
colleagues with expertise in the various aspects of
his work.
The chapters of this book are organized loosely into
three sections. The section on basic processes

generally focuses on soil processes at a micro-scale.
The section on managem ent options is focused on

the field to the farm scale; the section on policy
issues and priorities transcend these scales.
Introduction and Conclusion chapters set the
context and attempt to provide continuity to the
work. Chapters on basic processes cover soil
structure, aggregate stability, soil compaction
mechanisms, and erosion processes, as well as

prediction tools. Chapters on management options
describe various forms of conservation tillage,
application of wastewater sludge to agricultural
land, farming by soils, and basic concepts of
sustainable agriculture. Chapters on policy issues
and priorities discuss the philosophy of sustainable
agriculture, government policy and how it can help
or hinder sustainable agriculture, and research
needs for sustainable soil management. This group

of chapters includes one containing an interview
with Dr. Larson, during which he discusses many of
these topics.
Soil Management for Sustainability provides
insights from a diverse cross section of academic

disciplines, something Dr. Larson encouraged
throughout his career. It is apparent, however, that
not all of the authors are used to communicating
outside their own disciplines; an individual reader
might not appreciate all chapters with equal
enthusiasm. Readers well versed in sustainable
agricultural systems could find the chapter on
modeling aggregate soil stability difficult to follow.
Conversely, those well versed in soil physics might
find the chapter on national surveys of conservation
tillage and cropping systems difficult to follow. The
editors make a noble attempt to bridge the
disciplinary gaps with an integrating introduction
and summary. Though they fall somewhat short of
this goal, the attempt is nevertheless encouraging.
An interdisciplinary approach is absolutely
necessary to address the complex issues lacing the
world in the twenty-first century.
In one respect the book is very successful. It provides a wonderful tribute to Dr. Larson, who was a
pioneer in the concept of sustainable soil management and an avid proponent of interdisciplinary
thinking. The single concept that appears in all
chapters is a respect for Dr. Larson and his many
contributions to the agronomic sciences. Dr.

Larson should be proud.
Reviewed by:
Stelimie Aschmann
USDA - NRCS, Watershed Science Institute,
National Agroforestry Center, Lincoln, NE
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Agroforestry for Soil Conservation
Anthony Young, 1989
CAB International, International Council for Research in Agroforestry, Wallingford,
Oxon OX 10 80E, United Kingdom. 276 p. paper $27.95
This book presents the results of an International
Council for Research in Agroforestry (ICRAF)
review of the potential ofagroforestry for soil
conservation, treated in its wider sense to include
both control of erosion and maintenance of fertility. It is intended primarily for research scientists
engaged in agroforestry research and provides an
extensive reference section. A second intended
audience consists of those concerned with planning
agroforestry development in national and
international development organizations and aid
agencies. With the intended audiences, the book
serves as an excellent reference and would provide
strong supplemental reading material for the
classroom. Upper level-undergraduate and
graduate students interested in agroforestry would
fmd this book useful as a source of new ideas and
methodologies and as a reference.

Part II, "Agroforestry for Control of Soil Erosion, "
is based on the premise that erosion control is a
prerequisite for other forms of conservation.
Topics covered in this part include: trends in soil
conservation research and policy, barrier and cover

approaches to erosion control, and agroforestry
practices for erosion control. The discussions
concerning the various practices for erosion control

are excellent and present descriptions, examples,
drawings and photographs of existing systems that
have been successful.
Part III, "Agroforestry for Maintenance of Soil
Fertility," details methodologies where erosion is
not a serious problem or where it bas been brought
under control. In these cases, soil conservation

consists ofpreventing physical, chemical, and
biological degradation of the soil. The role and
potential of agroforestry for this is the basis for Part
III. Subjects included in this section include: soil
fertility and degradation, effects of trees on soils,
soil organic matter, plant nutrients, soil properties
and processes, the role of roots, agroforestry
practices for soil fertility, and a listing of trees and
shrubs for soil improvement.

A possible limitation is an empbasis on the tropical
regions; however, there are examples and

suggested applications for other climatic zones. A
second potential limitation is the book does not
take into account availability of soil water which
can be a limiting factor for plant establishment and
growth.

The fourth part, "Agroforestry for Soil
Conservation," includes modeling soil changes

The objectives of Agroforestry for Soil
Conservation are: 1) To summarize the present
state of knowledge on agroforestry in soil
conservation, including both known capacity and
apparent potential; and, 2) To indicate needs for
research if this potential is to be filled. To meet
these objectives, the book is organized into four
parts. Part I, "Soil Conservation and
Agroforestry," lays the groundwork for the text

under agroforestry, research needs, and a
conclusion section. The modeling section involves

an in-depth discussion ofa computer model that
integrates and predicts erosion control and fertility
maintenance. A summary follows the main text and
provides a quick walk through the book and
summary ofresults.
Agroforestry for Soil Conservation is well-written
in a logical sequence with many useful tables,
illustrations, and photographs. This text expands
the current level of knowledge and understanding
of the potential for agroforestry and indicates

and includes previous reviews of soil conservation

in agroforestry and basic definitions. Soil
conservation, sustainable land use, and the range of
agroforestry practices are also discussed in Part I.
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additional research needs. It would serve as a
strong reference book for anyone iovolved io
agroforestry.

Reviewed by:
Thomas L. Schmidt
University ofNebraska, Lincoln, NE
Reprinted with permission from the Journal of
Agronomic Education 20:57-58. 1991.
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An Ecosystem Approach to Soil Management:
The Biological Management of Tropical Soil Fertility
P.L. Woomer and M. J. Swift, Editors, 1994John Wiley & Sons. 605 Third Ave, New York, NY 10158. 2+3 p. Cloth $135.00
Although Hans Jenny proposed the idea in the
19+0's, only recently have soil scientists willingly
accepted the idea that soil is a complex system of
interacting living and nonliving components, and
that this complexity needs to form the basis for
sustainable management of soils in agricultural
settings. Woomer and Swift's book sets a standard
for any future work on soil ecosystems, and in fact
provides guidance for applying an ecosystem
approach to agricultural research. In what is
described as a report on the first five years of
research by scientists of the Tropical Soil Biology
and Fertility Programme (TSBF), it becomes
obvious that this book is more than a report. It
contains 9 multi-author chapters, combining the
work of 33 contributors, but does not suffer the
problems that such compendiums commonly incur.
It has an organization and flow that truly meet the
goals: to provide a book that could serve as a basic
text for research in sustainable soil management. In
my opinion, the editors are remarkably successful.
TSBF is sponsored as a component project of the
International Union of Biological Sciences (IUBS)
program The Decade of the Tropics and of the Man
and the Biosphere (MAB) program of UNESCO,
and hosted by UNESCO offices in Nairobi, Kenya.
It has the unique aspect of being a voluntary
participatory international research program with
members committed to the concept that the
fertility of tropical soils is controlled by biological
processes and can be managed by their manipulation. Participating scientists represent a broad
global network that focuses attention on potential
for the biological management of tropical soils.
The book is organized around four main research
themes of the TSBF: soil organic matter management; nutrient use efficiencies; manipulation of the
soil water regime; and potential for using soil fauna
for soil fertility improvement. Key introductory

and closing chapters set an overall context of
sustainable agriculture. An agroecological approach
to soils is integrated with the socio-economic
implications of implementing research results. It is
this larger context that makes this book so valuable
for anyone involved with the sustainability ofland
use.
The first chapter effectively sets the stage. Titled
"Soil fertility research in response to the demand
for sustainability," it describes the ecosystem-level
perspective that establishes a systems-and-process
paradigm, an approach particularly useful for
placing research results in an applied context with
hope of adoption by the farmers who manage soil
resources. Soil fertility itselfis presented as a
component of sustainable agriculture, but in order
to do this, the authors present an excellent
discussion of the concept of sustainability and why
it has become an important paradigm for research
in agriculture. In an up-to-date and concise review,
the multiple authors of this chapter describe the
changes in thinking about agriculture that have
created the demand for sustainability. This chapter
is convincing reading for anyone who may harbor
doubts that sustainable agriculture needs to become
the mainstream approach for agricultural research.
Chapter 2, "Soil biological processes in tropical
ecosystems,' might be considered the best chapter
in the book. It should be required reading for
anyone who wants to understand what agroecology
and an ecosystem approach to agricultural research
is about. The description of ecosystem structure
and function, especially as applied to tropical
ecosystems, is excellent, and sets the stage for a
description of the key ecosystem processes upon
which the biological management of soil fertility is
based. Furthermore, the understanding of agroecosystem management builds on the knowledge of
natural ecosystem processes, where both simi-
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larities and differences between natural and managed ecosystems are important. Throughout the
chapter, comparative data from actual TSBFsites
are used for analysis, leadiog to more specific discussions of research results In the rest of the book.

disadvantages of those practices as alternatives for
maiotaioiog soil fertility under low external-Input
conditions in a particular socio-economic context.
The importance of workiog directly with farmers
and local farming knowledge is clearly presented.

The next four chapters form what might be the
actual TSBF report. The four themes of the
program are each covered In great detail, with
results from the member organizations forming the
central aspect of each chapter. These results are
complemented by comprehensive literature
reviews of work done principally In other tropical
regions, but with some reference to temperate
regions when information from the tropics is weak
or lackiog. For all four themes, sustaioability and
ecosystem process is the unifYing approach,
allowiog the reader to Integrate these different
components of tropical soil fertility. In addition,
each chapter describes management options that
might be implemented as a result of knowledge
gained to this point In the TSBF program, as well as
providing recommendations for future work.

The final chapter of the book is a useful discussion
of the current thinkiog about ways to implement
changes In furming practices that are based on
research results. Byreturniog to the original goal of
the TSBFprogram as a way of Introducing the
chapter ("to determine the management options for
improving tropical soil fertility through the
manipulation of biological processes"), a discussion
of an evolving approach to on-farm research
provides an excellent framework for considering
the "real-world" aspects of changing and improving
farming practices. This chapter, and the book In
general, has special application for small farm
systems In the tropics, but the general approach of
how to work more effectively with the farmer's
own decision-making process and at the farmer's

scale provides a basis for reviewiog current furming
system approaches to implementation and change.
An Interesting and potentially applicable way of
Integrating system and process closes the chapter,
and leaves the reader with challenging ideas of how
to employ an agroecosystem model of complex
Interactions and feedbacks that huilds on the
farmer's own decision making process. A brief
Ugandan example provides a tantalizing case study
of such an approach, hut as stated elsewhere In the
book, since demonstrating sustaioability takes
considerable time, we will have to wait for the next
report of the TSBFIn order to examine the broader
success of their approach. If this book is an indication, the next iostalhnent will make a major
contribution In demonstrating how to fully integrate soil biological processes with those of human
decision makiog In relation to all components of the
agroecosystem .

Chapter 7 describes how simulation modeling can
be used to organize information about agroecosystem process. System component flow diagrams
provide a mathematical basis for analyzing the
dyoamics of soil organic matter decomposition as
related to plant production. Using data from the
TSBF projects, comparisons between observed and
simulated models for changes In soil organic matter
provide a useful critique of the strengths and weaknesses of models, the kiods of data needed to make
models work better, and adjustments In the models
for the future. The unique data set from the TSBF
projects provides an Interesting test case for the
modeling approach.
As a case study of the TSBFapproach for studying
biological management of soil fertility at the farm
level, chapter 8 is an Interesting comparative
analysis of a traditional agroecosystem In northeastern India. The chapter focuses on the patterns
and processes Involved In soil fertility changes and
nutrient budgets under different cultivation
practices, and compares the advantages and

Reviewed by:
Stephen R. Gliessman
University ofCalifornia, Santa Cruz, CA
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The Soul of Soil: A Guide to Ecological
Soil Management, Third Edition
Grace GershunyandJoseph Smillie, 1995
agAccess, P.O. Box 2008, Davis, CA 95617. 17'1- p. paper $16.95
The Soul ofSoil is an easy-reading guide to soils
and soil management directed at agrirultural
practitioners interested in sustainahle farming and
partirularly that group of farmers producing
organic products. The authors dedicate this work to
"all life on Earth and all soil lovers. " This edition is
a recent update of a hook first published io 1983 by
the University of Vermont Extension Service as an
outgrowth of a Masters Degree program in
Extension Education by the senior author. The
authors bring many years experience in organic
agriculture as practitioners, authors, and organizers
of organic certification programs. This book is an
excellent reference for the layperson in that it
reduces technical concepts into readily
understandable topics. The authors' use of tables
and ligures readily and appropriately supports the
text. Their use of summary boxes to explain
technical concepts and topics adds to the understandabiity of the book.

The book itself consists of live chapters of varying
length that cover a range of topics from defming the
concept of ecological agrirulture through a basic
description of the soil system, monitoring and
managing the soil, and marketiog certified organic
products. Chapter I is a relatively brief chapter
presentiog the concepts of organic, regenerative,
sustainable, and low-input agrirulture. The authors
then present their concept of ecological agrirulture,
or agroecology. They objectively point out the
controversies that plague the methodologies of
ecological agrirulture. They conclude the chapter
with four definitions of ecological agriculture
drawn from the Organic Farmers' Association
Council, Organic Trade Association, USDA, and
the Earth Summit Alternative Nongovermnental
Sustainable Agrirulture Treaty.
Chapter 2, entitled "Understanding the Soil
System," presents an overview of basic soil factors
and processes. The authors break this chapter down
into four topics, which are entitled "Organic Matter
& Humus;" "Physical Factors: Soil Structure &
Tilth;" "Chemical Factors: Nutrient Cycles &
Balances;"and "Biological Factors: Life In & On
the Soil."

The Forward written by Fredrid< Kirschenmann
introduces the book by providing a philosophical
setting by discussing the soul of the soil. In his brief
treatise, he proposes the significance of a holistic
approach to soil fertility and soil management and
its relationship with soil quality and soil health. He
discusses recent joining of ethicists with soil
scientists to look to the nature ofagrirulture in
the future and how humans are or will be affected
by current and future soil management practices.
Kirschenmann suggests that a reconnection to the
soil is a reconnection to ourselves and to the limits
that we as a people face. He concludes with the
concept that good soil husbandry may require the
development of rituals of consent as practiced by
the Native Americans in order for us to recognize
the life that the soil holds and to provide our
connection to loving the soil again.

Effective use of figures and tables is made to help

define soil properties and processes in a manner
that is understandable to the reader. Informational
boxes are used well to present topics such as
"Benefits of Humus," "Cation Exchange Capacity,"
"Colloids," and "Bacteria and Breathing" to name a
few. In my opinion, this 2nd chapter is the most

valuable in the book because it describes soil
properties, processes, and functions io an agrirultural sense that is readily understandable to the
reader. If this book is purchased for the sole purpose ofthe information that this chapter contains,
then the price of this book is money well spent.
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Chapter 3, "Observing & Evaluating Your Soil,"
discusses skills and tools that are useful in monitoring <rop growth and production on the farm .
The authors cover the importance ofmaintaining
records on <rop growth, productivity, and appearance. Observations made during planting, cultivating, pruning, fertilizing, and harvesting, also tell
a story of the soil. Table 9 presents a list of weeds
as indicators of soil conditions, physical, and
chemical properties. The authors also give simple
techniques to estimate soil moisture, drainage,
structure, compaction, erosion, bulk density, and
other soil properties. Interestingly, the authors
devote all Or part of 12 pages of the 27 in this
chapter to discussing soil testing, fertilizer
recommendations, and test interpretation. The last
two pages of this chapter cover the value of tissue
analysis and also discuss the measurement of the
plant's nutrient status by measuring the sugar
content in cell sap with a refractometer. Although I
am not aware of any wide usage of a refractometer
in general <rop production, it is an interesting
approach to consider for certain <rops where plant
sugar content is of interest.

natural resources of nutrients, and their application
finishes the chapter .
The final chapter, Chapter 5, entitled "The Marketplace & Organic Certification," although brief,
gives an overview of the organic certification
process and some ofthe current criteria governing

that process. The authors recognize that certain
synthetically-derived fertilizer materials such as
superphosphate and urea "may be the most
ecolOgically sound approach to correcting a soil
problem: They note that clear-cut answers do
not yet exist as to what materials are the most
ecologically friendly. Whatever practice is most
sound, the authors point out the importance of
maintaining good records, farm plans, and
connections with ecologically aware consumer
groups. This book also has an appendix that
contains a glossary of soil-related terms (Appendix
A); a list of organizations and periodicals of
ecological agriculture groups (Appendix B); a
bibliography (Appendix C); and a list of texts and
references (Appendix 0).
The book would not be appropriate for a course
text. However, due to its ease of reading and
simple explanations of soil processes, it would be

"Soil Management Practices" is the topic of Chapter
4-. This chapter deals with managing soils in an
organic matter. However, these principles are also
well adapted to conventional farming systems. One
of the areas that interested me is the discussion of
using animal manures, compost and composting,
waste recycling, and use of various raw materials.
The authors adequately address the importance of
considering the carbon/nitrogen ratio ofmaterials
used in composting and the impact on the
composting process. A section of this chapter also
covers green manures and other soil-improving
<rops and rotation. A discussion ofplant nutrients,

useful as a reference for extension personnel,

vocational agriculture teachers, practitioners of
organic and sustainable farming and gardening, as
well as anyone interested in ecologically based
agriculture.
Reviewed by:
Larry j. Cihacek
North Dakota State University, Fargo, ND
Reprinted with permission: j. Nat. Resources
Life Sci. Educ. 25:91. 1996
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Defining Soil Quality for a Sustainable Environment
J.W. Doran, D.C. Coleman, D.F. Bezdicek, and B.A. Stewart, Editors, 1994Soil Sci. Soc. Amer. Spec. Pub. 35. American Society of Agronomy, 677 South Segoe Road,
Madison, WI 5371 1-1086. 24-4- p. paper $30.00.

In the past few years there has been a heightened
interest in understanding and defining soil quality.
As we can see the results of continuing soil
degradation in more runoll, water pollution, and
reduced crop yields, there is increasing recognition
that we need both a generally accepted definition of
soil quality and methods for estimating it. This
book contains 8 full length chapters plus 10 short
chapters that summarize presentations on this
subject from a symposium at the 1992 national
meetings of the American Society of Agronomy.
The book contains a wealth of information and
ideas. It oIlers a good discussion of the definition of
soil quality and its descriptive aspects, and proposes
several approaches for assessing it using quantitative
measurements. Two interesting chapters describe a
process for finding out what farmers considered a
good quality soil. Farmers mainly use descriptive
properties, such as look, feel, and smell, in
describing what they consider high quality soils.
Farmers in Wisconsin said that such soils were
"deeper, darker, easier to plow, worked up more
easily in spring, sponged up and held more water,
dried out sooner, broke down corn stalks more
rapidly in the full, had higher organic matter and
less erosion, had greater numbers and more species
of worms, and had a recognizably sweet, fresh-air
smell." Times have really changed when scientists
actually consult farmers about such an issue!
After discussing several alternatives, the authors
of Chapter I oller this definition of soil quality:
"The capacity ofa soil to function within ecosystem
boundaries to sustain biological productivity, maintain enviromnental quality, and promote plant and
animal health." Other defmitions are given elsewhere in the book; although we may quibble about
the wording, the more difficult issue is how to
assess a particular soil's ability to do all these
things. The approach must be bolistic and interdisciplinary. Also, for any assessment system to

be useful at the farm level, the needed measurements cannot be too numerous, complicated, or
time consuming. Moreover, in different situations
we may have different concerns, such as crop yield
and quality, water partitioning between runoll and
infiltration, or maintaining a strong environmental
buffer, so that diIIerent measurements may be
needed under diIIerent circumstances.
Another problem arises when we try to develop a
unified way to compare the quality of dillerent soils
or to understand changes caused by management:
how much weight should we give to each measured
or estimated parameter in coming up with an
overall number to represent the health or quality of
the soil? Several bard-to-prove assumptions are
needed, which are easily subject to biases, when we
seek to combine measurements as different as pH,
bulk density, aggregate stability, water infiltration
rate, and biological indicators. A further obstacle is
that some of the proposed measurements may vary
significantly under normal changes caused by
temperature and ramfall, so that the choice of when
to make the measurements can be important.
Two general approaches are taken to the assessment of soil quality. One is comparative, with
measurements made either on different soils or on
similar soils under different management systems.
The other is dynamic, with measurements made
over time on the same site to assess changes in soil
quality. The minimum data set (MDS) suggested in
the chapter on the dynamic approach includes the
following ten soil attributes: nutrient availability;
total organic C; labile organic C; texture; plantavailable water capacity; structure; strength; maximum rooting depth; pH; and electrical conductivity. Some of these, such as nutrient availability
and pH, are routine and simple, but the time and
costs for obtaining this entire proposed MDS
suggests that for the foreseeable future, ouly
scientists will be able to use this system. The
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biology, and physics of soils are so complex-and
become even more so when we consider their
interactions-we are far from having a generally
accepted method for defining soil quality. This is
not an argument to forget the issue. Rather, it
means there is a lot of exciting work ahead. By
bringing together current thinking and research on
this issue, the book takes a very worthwhile first
step in what will have to be a long journey.

authors suggest that instead ofmeasuring all
parameters, various correlations can be used. For

example, bulk density can be estimated from
organic matter and clay content.
The book offers considerable discussion of the
biological indicators of soil quality, including
chapters on microbial, faunal, and enzyme
activities. There are short chapters on biologically
active soil organic compounds (mainly in connection with C and N mineralization) and on using
microbial biomass as an indicator of soil quality.

Reviewed by:

FredMagdoff
University of Vermont, Burlington, VT

For all the useful and stimulating discussion in this
book, it is clear that because the chemistry,

184

FUTURE HOlUZONS:
RecentLlterature in SUstainableAgriculture

ChapterIX

Introduction

Living with Crop Pests
A major philosophical break from our past mentality about crop pests -- weeds,
insects, pathogens, nematodes -- has been the shift in emphasis from "control" to
"management." With the advances in integrated pest management, a strategy that
is focused on multiple alternatives and potential impacts on both profit and the
environment, have come innovative approaches to dealing with the perennial
challenge of protecting crops from loss to undesired species. The approach has
produced other off-shoots, such as integrated nutrient management and
integrated crop management. All these initiatives represent a move toward more
holistic thinking in agricultural systems design and practice. Although a few
detractors -- mostly supporters of organic, non-chemical practices -- look with
scorn at what they call "integrated pesticide management," there is general
consensus that IPM reduces pesticide applications and is a great improvement as
an approach to living with pests.
A strong historical foundation undergirds the presentation of Sustainable
Practices for Plant Disease Management in Traditional Fanning Systems (1991)
by David Thurston. Based on an exhaustive literature review during a sabbatic
year in Spain reading ancient library materials, the author provides a rich context
from Biblical and Roman times as well as from his extensive field work in latin
America with limited resource farmers. Here is a strong message for those
designing current strategies in pest management -- learn from the past, and learn
from other agroecosystems across a spectrum oftechnology levels. Professor
Thurston exhorts us to learn the lessons of history, where many successful
practices have been used over centuries, but may be quickly abandoned when
challenged with the allure of overly simple new chemically-based technologies.
Many of our future practices, he contends, will be based on this broad historical
and geographic appreciation of a wider range of options.
Food, Crop Pests and the Environment: the Need and Potential for Biologically
Intensive Pest Management (1992) is a government report edited by Frank Zalom
and William Fry and published by the American Phytopathological Society. It is a
landmark publication because of its roots in the establishment. It goes beyond
describing the efficient use of pesticides to suggest that many times the best
approach will be to substitute other controls for chemicals. Although the
reviewer is less than complementary about the book's organization, he praises its
vision toward the future of an intensive use of IPM and how the obstacles to
application of the strategy can be overcome.

Miguel Altieri's Biodiversity and Pest Management in Agroecosystems (1994)
reviews the recent literature that provides a foundation for biological control of
pests. The emphasis here is on insect pests, with some strong research reports on
insect-weed-crop interactions. There is less information on weed management,
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and limited reference to plant pathogens and nematodes. Altieri focuses on the
interactions among system components, a key attribute of systems function that
is critical to understanding management options.
Charles Benbrook's report on case studies of organic farmers in the U. S. illustrates how innovative, non-chemical practices can be used on farms from 25 to
500 acres in size. There is no question that organic farming can be viable. In
Healthy Food, Healthy Fanns: Pest Management in the Public Interest (1995),
Benbrook describes how somewhat lower yields on these farms are easily offset
by lower production costs; the results are profits from 113 to 135% higher than
conventional farm returns in the same states. As the author points out, these are
"excellent farm managers, and the methods which have made them successful
may not be applicable by less sophisticated growers.'
These reports represent a small fraction of the growing body ofliterature on
integrated pest management and alternatives to chemical pesticides. This major
trend in U.S. and global agriculture is bound to have a major inIluence on both
resource use and environmental impacts of crop production in the future.

Charles Francis and Gabriel Hegyes
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Sustainable Practices for Plant Disease
Management in Traditional Farming Systems
H. David Thurston, 1991
Westview Press, 5500 Central Avenue, Boulder, CO 80301. 300 p. cloth $4-5.00
In the critical race to provide sufficient food for an

ever expanding global population, most scientists
and many farmers have abandoned traditional
farming practices and systems to increase land and
labor use efficiency. Resulting systems, exemplified
by the Green Revolution teclmologies used in rice
and wheat production, largdy ignore many of the
time-honored principles ofpest management that
have evolved with farmers over centuries. In
Sustainable Practices for Plant Disease Management
in Traditional Farming Systems, David Thurston
catalogs and reviews what is being lost in the
process.
Following an introduction on the reasons why we
have followed this path, Thurston evaluates and
contrasts the sustainability, labor requirement, and
external inputs needed for a number of diverse
management practices. He further contrasts
traditional with modern systems in terms of
biological productivity, yidd stability,
sustainability, and social equity. He is one of the
few authors to attempt to measure, even in a

qualitative way, the current success or yield of
several traditional systems in terms ofland, capital,
labor, and external input use. The introductory
chapter is an excellent juxtaposition of traditional
systems and the dilemmas that face experts in
development, What is the best route to sustainable
food production?
After a valuable review ofhistorical uses of
traditional and primarily organic pesticides that
have been used on crops, the author launches into
an exhaustive review of ways that cultural practices
have been used to manage plant pathogens. He
carefully draws the distinction between "control,"
or a complete elimination ofpathogens, and
"management," a lower cost and more ecologically

sound strategy.

Professor Thurston dedicates one early chapter to
biological control and a concluding chapter to
genetic diversity and plant resistance to pathogensvaluable strategies but ones that have been
reviewed elsewhere. He allocates 20 chapters to
cultural practices that have been used by farmers
over centuries to manage plant diseases with
limited external inputs. Use of pathogen-free
planting materials is one obvious approach
developed and used by many farmers, often applied
without full understanding of why a certain
selection procedure works in the field and almost
always without much knowledge of the diseasecausing orgauism. Crop density and spacing, depth
of planting, tillage systems, and time of planting are
among the practices that are under farmers'
control. Such activities as crop rotation, residue
management, fallow periods, slash and burn
methods, mulching, and use oflarge amounts of
organic matter can impact disease incidence.
Physical organization of systems using terraces,
raised beds, periodic flooding, combination of
species, and use of shade are all given prominence
in special chapters.
Written in part while the author was on sabbatic
leave in Spain, this exhaustive literature review of
867 citations reflects good scholarship and careful
evaluation of sources. References include many to
original works and historical reviews of Biblical,
Roman, Arab, Moorish, and Spanish literature.
Fluent in Spauish, the author used original sources
from Spauish libraries. He admits bias due to his
own lack of familiarity with sources in languages
other than English and Spanish, and does lean
heavily on Mediterranean and Latin American
examples. There is no doubt useful literature from
Asia and Africa that would add to this treasure
house of information.

Nevertheless, Thurston has provided a thorough,

North Central Reatonal Sustalnable Apicultnre Research and Educadon Traininl Pro....m
Center for Sustainable Allrlcuitural Systems, University ofNebraska-Uncoin
187

We can only hope for similar volumes on the
management ofinseets and weed problems.

scholarly, and practical guide to the literature on
traditional methods for diverse management. His
discussion at the end of each chapter should be read
for a general introduction to traditional agriculture.
The recommendations provide a good summary
and reference section to locate information in key
chapters. In addition to the general index, Thurston
provides disease and pathogen indices for the
readers' convenience. In an, this is a valuable book
for anyone interested in agricultural development.

Reviewed by:
Charles Francis
University ofNebraska, Lincoln, NE
Reprinted bypermission Irom the Journal of
Natural Resources and life Sciences Education.
21:97-98. 1992.
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Food, Crop Pests, and the Environment:
The Need and Potential for Biologically
Intensive Pest Management
Frank G. Zalom and William E. Fry, Editors, 1992
American Phytopathological Society Press, 33+0 Pilot Knob Road, St. Paul, MN 55121. 179 p. paper $3+.00
This government report, developed by committees,
is based on information gathered through surveys.
Its organization as a whole is poor, and the writiog
in individual chapters is mediocre at best. However, the existence of the book is sigoificant in its
implications for future directions in mainstream
pest control in America. Furthermore, many
interestiog statements scattered throughout the text
are well worth reading.
The merits of the book are twofold. First, it gives
official sanction to the view that IPM methods in
the future will need to do much more than use
pesticides efficiently; its central premise is that for
many pest problems, Integrated Pest Management
schemes for crops will have to substitute other
controls for chemicals. The book assesses the
potential for such substitutions both for methods
that have been developed already (such as biological
control, plant breeding, cultural control, and
genetic manipulations), and for those that are under
study. It does this for several classes ofpests,
induding arthropods, weeds and plant diseases, for
crops such as soybeans, corn, cotton, tree fruits and
vegetables. In some chapters, such as the one on
cotton, the possible future form of such "biologically intensive IPM" is made tangible for the reader
through a verbal portrait, describing the features
that might make up such a system. In other
chapters, such as the one on tree fruits, a more
detailed approach is taken, with a pest-by-pest
tabular Iistiog of future alternative controls. Of the
two, I found the former livelier and more likely to
engage the imagination. Unfortunately, most of
the book cannot be described as either lively or
engaging of the imagination. Thus it loses an
important opportunity to promote biologically
intensive pest control by helping readers visualize

the pieces of such a system. Nevertheless, the
report points us toward biologically intensive IPM
systems and gives details on many of the barriers
that must be removed to implement it.
The second merit of the book lies in the many
important statements that describe where the path
to biologically intensive IPM lies, and what obstades stand in the way. Some of these are about
problems specific to the crops under discussion;
others deal with general problems that affect IPM
in all crops. I found that the vegetable chapter
made good use of examples, and escaped somewhat
from the excessively general statements that are
common throughout the book.
The book also makes many important statements
on broad issues. I particularly liked the following:
•

A major challenge for the future will be the
management of entire pest populations on an
area-wide basis.

•

The predominant role of [Cooperative
Extension)IPM Specialists will be to train the
Crop Practitioner Doctors.

•

Pesticide Applicator Training programs
conducted by CE should be restructured to
indude or even emphasize biologically
intensive IPM methods.

•

Resources directed to "chemical systems"
commonly exceed $+0 million for the
registration ofa single pesticide. This level of
funding is not available for all biological
control research nationally.

•

[We should) develop a plant health prescription
policy to dissociate chemical sales from the
recommendations of materials.

North central Rellional Sustainable Apiculture Research and Education Traininl Prollram
center for Sustainable Apicultural Systems, Uulversity of Nebraska-Lincoln
189

•

[We need] new or modified control action
thresholds which iocorporate population levels
of beneficial organisms.

•

The price ofpesticides could be iocreased to
rellect their expense io terms of regulatory
expense and social and enviromnental costs.

series of major and mioor poiots developed with
logic and examples. In many sections, no such
development is even attempted. Rather, lists are
presented, grouped into sections by broad topic.
The order of items witbio lists apparently was not
considered important, and many items could have
been left out or replaced by others without
significantly inIIuencing the text. The affect is
numbing. Instead ofparagraphs that make points
and guide and persuade the reader, we are
confronted with unsorted piles ofideas. This is
unfortunate, sioee many of the ideas are good, and
deserve to be developed and expounded more
fully. Ilnfortunately, often this was not done.

For the sufficiently persistent reader, many such
ioteresting and significant statements can be dug
from the text. They deserve to be developed io a
thoughtful, comprehensive way. Regrettably, few
are, which briogs us to the book's defects.
The book suffers from poor overall organization,
inadequate development of subjects witbio
chapters, and bad writing io many sections. It
consists of an iotroductory chapter, four chapters
coveriog specific crops, and a summation chapter.
This may seem a reasonable organization, but it
severely detracts from the logical treatment of the
book's subject. Many of the issues addressed are
generic, rather than crop specific. Consequently,
with chapters defined by crops rather than issues,
many broad issues are raised over and over in two,
three, or even four chapters. This duplication is
disorienting, and detracts from the discussion of the
maio poiots of the book. The chapter structure is
not dictated by the logic of the subject matter, but
rather is a result ofhow information was collected
(surveys of commodity specialists).

The third area in which the book needs improvement is writing. Some chapters are margioally
better than others, but much of the book reads like
spoken rather than written language, with grammatical errors, poor phrasing, and poor usage, such
as "impact" and "interface" as verbs.
Despite these faults, the book draws together,
albeit loosely, many significant ideas about the road
towards biologically intensive IPM. As an organized
banquet it fails, but as a smorgasbord, it serves
richly.

Reviewed by:
Roy G. Van Driesche
University ofMassachusetts, Amherst, MA

Witbio chapters, material io many sections is
presented as short, iodependent statements set off
by "bullets." These lists greatly detract from the
book because they have replaced the normal task of
writing, io which ideas are organized around a

Reprinted with permission /i-om the American
Journal ofAlternative Agriculture. 7:94-95.
1992.
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Biodiversity and Pest Management in
Agroecosystems
Miguel A. Altieri, 199+
Haworth Press, 10 Alice St, Binghampton, NY 1390+-1580,185 p, cloth $+9.95
The complex biological structuring of natural
ecosystems is in high degree responsible for their
stability over time. In Biodiversity and Pest
Management in Agroecosystems, Miguel Altieri has
summarized much of the recent literature on how
this structuring can be applied in agriculture.
Although the title implies a broad treatment of
crop pests, the primary emphasis is on insect
management. This will not disturb most readers,
since "pests" is commonly used as a term synonymous with 'insect pest.' For those in academia, of
course, "pests" refer to insects as well as pathogens,
nematodes, weeds, invertebrates, and vertebrates
that damage crops.

associational resistance (presents difficulties to
insects in finding appropriate hosts), natural
enemies (more predators and parasites in polycultures), resource concentration (spatial dispersion ofpreferred food sources), and plant
apparency (mixtures of species present less obvious
habitat for harmful insects). In a complex insectcrop-soil-climate system there are undoubtedly
situations where each of these theories may apply,
and the insect!cropping system interactions no
doubt reflect some combination of these functional
explanations.

The author broadens the discussion beyond insects
and pest protection to include wider impacts of
biodiversity, especially in reference to systems for
developing world subsistence farmers: "Maintenance and!or enhancement of biodiversity in
traditional agroecosystems represents a strategy
that ensures diverse diets and income sources,

detail. Weeds are important alternate hosts for
insects in sites near cropped fields, but they also
offer respite and breeding sites for natural enemies
of insect pests. Exactly how the diversity of crops
and weeds influence crop loss is not well understood, as there are factors of species richness, plant
architecture, and size ofpatch or field to consider.
These interactions and processes are essential to
building an understanding that can lead to viable
crop production system design. The author presents the experimental evidence that is beginning
to enrich this understanding, and how weed management has worked to advantage in a few specific
systems.

stable production, minimum risk, intensive pro-

duction with limited resources, and maximum
returns under low levels of technology .... The
correct spatial and temporal assemblage of crops,
trees, animals, soil ... enhances the interactions that
sponsor yields dependent on internal sources and

recycling of nutrients and organic matter, and on
trophic relationships among plants, insects, or
pathogens, which enhanced biological pest control."
The first two chapters in fact provide a good
introduction to the concepts ofagroecosystems,
diversity, and the complexity ofagricultural
production. They could be recommended as
background reading in a range of departments in
lower division survey courses.

Altieri describes with examples and references four
hypotheses for mechanisms involved in lower pest
(insect) populations in biodiverse plant mixtures:

How weed-insect interactions may be manipulated
as part of a pest management strategy is explored in

Altieri has researched and written widely on the
topic ofinsect management in tropical polyculture
systems, and has applied this experience to
establishing and researching weedy field borders in
temperate California agriculture. He surveys both
tropical and temperate research results on insect

reproduction and predator activity in monoculture
and multiple species systems, and describes the
range of conclusions that are sometimes conflicting
on the practical importance of diversity. He
concludes that there is over-riding evidence that
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diversity of crop/weed mixtures is beneficial in
most situations with regard to insect pest damage.

"self-sustaining, low-input, diversified, and energy
efficient agricultural systems,' integrating the
principles of diversity at the field and the landscape
levels. Theoretical principles and practical
examples are presented, along with two case
studies from Michigan and Chile to illustrate the
process of system design.

Thee specific cases for maize, cassava, and living

mulches are given as examples to support his
conclusions. He further concludes that much more
research is essential to understand the complexity
of multiple crop species/insect interactions and
how these can be managed.

Miguel Altieri has provided a valuable overview of
the importance of diversity in design of systems,
principally for insect management. Over 200
references are included to lead the serious reader
into greater depth in the literature. The author
points out that not all diversity results in lower
insect prevalence, but he takes a strong stand on
behalf of this ecological principle in constructing
future systems. Biodiversity and Pest Management
in Agroecosystems is easy to read and full of
research results and practical examples. It should
be on the shelf or accessible to any thoughtful

More research has been conducted on orchard and
vineyard systems with permanent cover crops, in

part because these perennial systems are closer in
many respects than annual crop monocultures to
natural ecosystems. Those California orchards I
grew up with that were clean cultivated through
the 1950s and 1960s are now often found with
permanent cover crops. Apple and pecan orchards
are presented as cases illustrating the principles of
biological control in a diverse cropping environment. Tree or vine plantings can provide a
relatively permanent crop island that creates a
harbor for both beneficial and harmful pests. The
challenge is to manage their balance to the grower's
advantage. The unique characteristics of field
boundaries and hedgerows are described as rich
areas where insects can be managed as well.

researcher or extension specialist interested in

design offuture systems.
Reviewed by:
Charles Francis
University ofNebraska, Lincoln, NE

The book concludes with elements of design for
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Healthy Food, Healthy Farms:
Pest Management in the Public Interest
Charles M. Benbrook, 1995
National Campaign for Pesticide Policy Reform. Washington, D.C. f4- p. US $10.00

This short report presents case studies of seven U.S.

other case studies produced by regional organic
farming groups, this report is much more detailed and

organic farms in a very readable format. Although
the growers' yields ranged on average from 79% to
96% of conventional yields, production expenses
were sufficiently lower to result in net incomes
ranging 113% to 135% higher than conventional
net incomes in their respective states (this figure is
the average range across eight case study farms, although full case studies are available only for seven
farms). The following farms are included:
Farm (State)

Faun size

easy to use, if one's purpose is to extract comparative
data. Data were collected and tabulated to show the
range of yields, total costs and net income on all farms
in comparison to conventional figures; reduction in

pesticides applied (in Ibs active ingredient per acre);
and use of non-chemical pest management practices.
Case studies provide information on customary
pesticide use in the relevant state on the major crops
grown on each case study fium. There are several good

CropslI iyestock

quotes from the growers which higWight what they

AndersonFamily
Farm (TX)

500 acres

cotton

believe to be "secrets of success" and the most
significant barriers they have encountered.

Olson Farm (SD)

550 acres

buckwheat, corn,

This report has the same shortcomings that any
collection of case studies has: the growers were

soybeans,

selected because they are excellent farm managers, and
the methods which have made them successful may not
be applicable by less sophisticated growers, even in the
same geographic regions and with the same crops. The
report certainly demonstrates (once again) that organic
farming can be viable. Perhaps this point needs to
made repeatedly: it is easy to point to the lack of
federal research dollars going in to organic farming
research-s-even under the Sustainable Agriculture
Research and Education Program--as a result of

sunflowers, wheat,
oats, edible beans

AlbaRanch(KS)

400 acres

small grains, red
dover, corn,

soybeans, sorghum
Porter Farms(NY)

400 acres

com, springbarley,
winter wheat,

alfalfa, redclover,
mixedvegetables

Larson Farm (NE)

160 acres

beef cartle, corn,
soybeans, oats

Buxman Farm (CA)

5S acres

peaches, plums

Molino Creek

25 acres

mixed vegetables
and fruits

Farming Collective

misconceptions about organic fiuming. However, ]

think the evidence of organic farming's strong potential
in a multitude of circumstances has been available for
decades now. Agricultural scientists who don't "see It"
won't be convinced by yet another collection of case
studies, no matter how competently they were
developed.

Reviewed by:

(CA)

Molly Anderson
School ofNutrition, Tufts University, Medford, MA

In comparison to the case studies of organic farms

published in NRC's 1989 Alternative Agriculture and
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CbapterX

introduction

Many Ways of Learning and Knowing
"Human reason, in one sphere ofits cognition, is caIled upon to consider
questions, which it cannot decline, as they are presented by its own
nature, but which it cannot answer, as they transcend every faculty ofthe
mind. " - Immanuel Kant, Prerore to the First Edition, Critique ofPure Reason

The literature on adult education describes many ways by which we perceive the
world and the different ways we construct its intricacies and interconnections. In
the design of future learning environments, it is important to plan activities that
integrate new information with our previous life experiences. Learning style is
also important to consider: some of us are visual learners, some tactile; some of
us learn from lectures or movies, others from reading, or from tours in the field.
Some learn best from history.
One dimension of learning that we consider important involves the critical use of
language, and expanding our concept of development to include the qualitative
changes needed to achieve a better quality of life. As scientists we are compelled
to classifyand measure, to put meaning into numbers, and to use them to better
understand the human situation. In this context, we present a series of reviews
that illustrate multiple ways of knowing. The emerging literature on sustainable
development is too voluminous for us to pretend to even sample it adequately.
Thus the reviews should be considered as examples of what is currently available.
Sustainable agriculture is a philosophy, goal, and set of practices that is one part
of a larger sphere of concern converging around the term sustainable development. It could be argued that this notion is an oxymoron, especially if "development" is defined only in terms of growth, a clearly non-sustainable activity in a
world of scarcity.

A Sustainable World(1995), edited by Thaddeus Trzyna, brings together
perspectives on the meaning of sustainable development and the measures that
are employed in assessing progress. In Envisioninga Sustainable Society (I 989),
Lester Milbrath summarizes the values that drive human decisions, and scenarios
about ways to emerge from where we are today. Tyler Miller demonstrates the
potentials of effective teaching materials in Livingin the Environment (1996), an
exceptionally well written and illustrated textbook that is updated every two
years. Miller's book is representative of the new generation ofteaching materials
available for secondary and college level education: current, relevant, well
researched and presented, and accessible at different levels of understanding. A
sample of texts from Delmar Publishers, perhaps representative of what is
available for high school students, was reviewed for their relevance to sustainability. We found these texts sorely lacking in up-to-date perspective or
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information that will help students make the connection between agricultural
practices and sustainable systems.
Ecological Literacy: Education and the Transition to a Postmodem World (1992)
by David Orr explores the crisis of industrial societies, and how their impacts
have influenced our biophysical environment. He calls for educational reform,
one step toward the transition to sustainability. Orr's philosophy on educational
changes is expanded in Earth in Mind: On Education, Environment, and the
Human Prospect (1994). He exhorts us to move education to a higher plane, to
reduce the time spent on training for positions in today's commercial economy,
and to take a longer-term view of human potential and development.
Everyone a Teacher, Everyone a Learner (1995) condenses the educational
handbook from North Central Region professional development workshops.
According to this theme, all adult learners bring important skills and experiences
to each teaching situation. Our challenge as educators is to draw out these
potentials to further communication, and to effectively use the multiple ways of
knowing that are present in any group. From the 1996 workshops, Shared
Leadership, Shared Responsibility developed the theme that we all take
ownership of the learning process, further expanding our ways of knowing.
In a departure from mainstream science, we review four fiction works that
approach ecology, food production, and sustainability from other perspectives.
Hank Wesselman's Spirit Walker (1995) unfolds a tale set in Hawaii of today and
the future. Woman on the Edge of Time (1976), a feminist classic by Marge
Piercy, also uses time warps to give us a view of present society's dilemmas from
the vantage point of the year 2042. Jean Raspail's The Camp ofthe Saints (1973)
foresees an invasion of the First World by the Third, a process that is in fact
under way today, albeit in a less dramatic fashion. Daniel Quinn's widely
acclaimed Ishmael (1993) is becoming a popular alternative text in English,
environmental science, philosophy, and development studies. In each case, we
are drawn to consider today's excesses in the broader spatial context of the
globe, and the temporal context of the future. Few people are left unchanged by
exposure to these alternative ways of knowing.

We are moved to recount the story of a Native American chief who was called to
the witness stand and asked ifhe would swear to tell the truth, the whole truth,
and nothing but the truth (so help you God). He responded "No," and the judge
asked why? The chief knew within himself that he was not sure ifhe could ever
know the absolute truth. Further, he was not convinced that anyone could know
the whole truth. He said, "I can only tell you what I know." In a quest for some
semblance of "truth" we seek many sources, read and digest the works of authors
we respect and others we don't, and build from this foundation a better sense of
what we know. To this goal we present several different ways oflearning, and
ultimately ways of knowing how to perceive, to articulate, and to practice
sustainability.

Charles Francis and Gabriel Hegyes
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A Sustainable World: Defining and
Measuring Sustainable Development
Thaddeus C. Trzyna, Editor, 1995
mCN - TheWorld Conserv, Union, Ind. Ctr. for Environ. & Public Policy, Sacramento, CA 95818
272 p, $28.00
In the years following the Brundtland report "Our
Common Future' (1987) and the Rio conference
report" Agenda 21" (1992) the term 'sustainable'
has become part of the daily development vocabulary. If anything, the word suffers from overuse
and soon loses impact and meaning. Editor Ted
Trzyna brings us a series ofpapers that attempt to
help us regain perspective on meanings, on measuring change or progress, and on indicators that are
being used to describe development. As chair of
the mCN Commission on Environmental Strategy
and Planning and faculty member at the Claremont
Graduate School, Trzyna has first hand experience
with leaders around the world and has found a
general confusion in the interpretation of sustainability. Some claim this approach lacks a concrete
body of theory, others that it means all things to all
people, and still others that sustainable development is itself an oxymoron. In fourteen chapters,
"Sustainable World' attempts to clarify the
situation. Although not focused specifically on
agriculture, the arguments often describe the long
term need for and use of land, natural resources,
and capital to produce food for an increasing
human population. Thus the book is relevant to
our compendium.
According to David Munro, development can be
sustainable only if it can continue, or its benefits
maintained, indefinitely. There can be nothing
inherent in the process or activity that would limit
the time that process can endure. He cites a need
for ecological sustainability, in order to provide
clean air and water, food and the materials
necessary for other human activities. No less
important is social sustainability, the "relationship
between development and current social norms.'
And economic sustainability, the relationship
between benefits and all costs in the system,

Including those that often do not enter Into the
accounting. In contrast, Stephen Viederman argues
that sustainability is not a technical problem to be
solved, but rather a "vision of the future that
provides us with a road map and helps to focus our
attention on a set of values and ethical and moral
principles by which to guide our actions' both as
Individuals and as societies. He points out that
much of the rhetoric around this topic has been
driven by the writings and language of the northern
elite, a culture that even In science has tended to
undervalue Indigenous and experiential knowledge.
Viederman concludes that a new paradigm called
issue-driven science will stress pragmatism,
acceptance of uncertainty as given, focus on data
quality rather than completeness, concern for
equity and for future generations, and emphasis on
processes, dynamics, heterogeneity, and discontinuity. Social issues will become higWy relevant,
even In the sphere of science.
Denis Goulet attempts to shift our thinkIng from
traditional economic measures to what he calls
authentic development, one that Includes social
equity or access to essential goods for all, the
qualitative enrichment ofhuman life, and the
growth ofpublic wealth to enhance the common
good. He challenges conventional measures of
growth, and calls for study of the redistribution of
wealth, the meeting ofbasic human needs, and the
building on traditional values. Goulet recognizes
economic, social, political, cultural, and ecological
components In any in-depth definition or approach
to development. The four chapters on definition
deal with our struggle to agree on common terms,
how to achieve goals, and then how to measure
progress.
The next major section has four chapters that explore the measurement process. John O'Connor
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describes the indicators currently used by the
World Bank and by the World Resources Institute
in their publications. In a sense, people are looking
for indices of progress, a type of report card that
could be used to measure whether desirable change
is taking place. There are difficulties in finding

introduce as we expand human activities. A

common mistake in agriculture and forestry has
been the estimation, based on empirical research,

of the maximum potential productivity of a
particular crop or forest product. This misleading
approach has rarely considered the importance of
ecosystem integrity nor the long-term potential
productivity of these same systems. A series of
specific examples of indicators used in Latin
America, Africa, and the South Pacific provides a
range ofideas on how to measure sustainability.
The System of National Accounts of the United
Nations is an approach that combines conventional
indicators of income, production ofgoods and

common units with which to measure change,

beyond the commonly accepted monetization of
activities. Realizing that progress toward
sustainability is complex, there is an effort to
develop a sustainability matrix that includes both
socioeconomic indicators and environmental

components such as state of the ozone layer,
biodiversity, natural resources, and human carrying
capacity. It is obvious that different indicators
deserve different weighting, depending on priorities
and urgency of the issue, and these may be country
and site specific. A European sustainability index
project is described in a chapter by Tjeerd Deelstra,
and a matrix of how people relate to the ecosystem
and how this relates to strategies for sustainable
development is presented in a chapter by Nancy
MacPherson. All these measurement techniques
are useful in helping us to focus on a wider range of
variables and indicators; most of them bring in
social and ecological dimensions, a requisite ofany
rational systems for the future. Their shortcomings
are inherent in the complexity of the indicators,
lack of agreement on how to quantify them, and
inability of many agencies to deal with measurement of anything but the traditional economic
factors, Because of the importance ofvalues,
opinions, and other conventionally non-qualifiable
variables, it will be difficult to arrive at agreement
on how to measure sustainable development.

services, and other economic activity I while

ignoring the long-term environmental or social
implications of those same activities. More
comprehensive measures are needed, and this book
points out the needs as well as the shortcomings of
current systems. One limitation not discussed is
our unceasing quest for generalizable indicators or
approaches to solve any dilemma. As we are
learning in the study of site specific mmiog, one
solution does not often fit all situations. The
importance oflocation and context specificity is
just one of the complexities we will need to deal
with as sustainability becomes more a part of the
development agenda. This book provides a comprehensive look at our current understanding of
how to measure progress in reaching sustainable
human systems, and more importantly raises
stimulating questions about how we should
approach the measurement of complex social and
environmental dimensions of development.
Reviewed by:

The last six chapters deal with details on
sustainability indicators. A major challenge is to
improve our understanding of ecosystem functions
and how they are inIluenced by the changes we

Charles Frands

University ofNebraska, Lincoln, NE
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Envisioning a Sustainable Society:
Learning Our Way Out
Lester W. Milbrath, 1989
State University of New York Press, State University Plaza, Albany, NY 12246.403 p. $19.95
In a patient and visionary manner "Envisioning a
Sustaioable Society" asks people of our modern
civilization to question the premises on which we
base our daily lives! This is no small task, but
Lester Milbrath carefully lays the jigsaw puzzle
pieces on the table and shows why each component
carmot contribute to a beautiful product because it
has been carelessly created. He teaches that
transforming the misshapen pieces into a worthy
vision is possible but requires highly conscious
decision-making. Although real problems that we
face in sustaining ourselves and the earth are
acknowledged in the book, the emphasis is on
raising our societal awareness to a point where we
can actively form our societies to be sustaioable.
I

The author has used this book in manuscript form
in a number of upper division college courses which
gives it a thorough and purposefully linear
approach. One chapter builds on the next, but it
hardly resembles a typical textbook. It delves into a
variety of disciplines such as economics, sociology,
politics, philosophy, science, and technology, while
not requiring a sophisticated background in any of
them to be readable and thought-provoking.
Milbrath hopes to stimulate readers "to see their
civilization in a new light and with new lenses. That
is the lirst step in learning our way out." Relevant
literature is cited throughout the text.
The book is organized into three parts: a look at
our current state of the world and the values and
forces that have (or have not) guided us to this
point, an exciting exploration of sustaioability
through actual visions of human activities fitting
harmoniously with natural systems, and fmally,
scenarios on how to make the imperative transition
from modern to sustainable society.
In Part I, Milbrath surveys the relatively recent
emergence ofhumans on the planet and our

incredible knack for "success." We have been
driven to improve our health, food, wealth, and
comfort, being so good at it that we are actually
pressuring the earth's capacity for the first time. He
then goes beyond the obvious physical parameters
to explore the values and beliefs that shape our
society. Actively analyzing values to provide
guidance is imperative, as is recognizing that
science is not really an objective process. The
author states that "adhering to the myth ofa
value-free science is one of the most dangerous

characteristics ofmodern thought." It is a helpful
tool, but must be thoughtfully managed within the
context of society's values. Qualities ofa rich and
sustainable system are presented through a
discussion of a core set of values.
The second section of the book furthers the vision
of a sustaioable society by designing human systems
to merge with natural systems. Important
components of this marriage include relating
harmoniously with ecosystems, regenerative food
production, quality oflife and importance of
fuIlilling work, the role of technology and science,
politics and power struggles, and the need for
diverse nations to work together. Milbrath
proposes adding "a learning structure to
governments that would have a Council for
Long-Range Societal Guidance as a key new
institution." This structure would serve to review

the possible impacts of new technologies and
policies on society and the environment.
Part IIIbegins with the author's vision of what we
might expect "if we continue on our present
expansionist path and treat our environmental

problems mainly as technical problems." Learning
and changing in that kind of serious crisis mode is
less productive than would be possible with some
plamting in place.
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The final section calls us to transform a most
important relationship, our relationship with
nature. Milbrath notes that a society that learns and
is able to adapt to change is more likely to
withstand pressures over the long haul. "It is
paradoxical that the stability of a society may rest
on the ease with which it is able to change." He
reviews processes and barriers to change, and
elucidates our common learning modes for societal

learning. While these tools are available, progress
might be slow. Meanwhile, the author encourages
us to prepare for the inevitable learning cycles with
our own self-inventories, and our relationships
with nature.

Reviewed by:
JeanaMyers
Partners in Agriculture Project, Durham, NC
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Living in the Environment: Principles,
Connections, and Solutions, Ninth Edition
G. Tyler Miller, Jr., 1996
Wadsworth Pub!. Co., 10 Davis Dr., Belmont, CA 94002,727 p, cloth $74.65
Anyone who bas not opened a recent college-level
text on ecology and natural resources should spend
some time grazing throngh Living in the Environment! Many of us are concerned about disciplinespecific undergraduate courses, narrow research
projects, and lack of integration of scientific
principles with practical challenges. In Miller's
excellent text, there is more than enough to fill our
rumens with more than facts about how functional
integration occurs. Here we learn about the process
of bringing elements together, the relationships
between biology and physical natural resources,
and between the ecosystem and human health. If
two words were used to describe the approach and
the potential consequences, they would be
connectedness and sustainability,
Miller's overview includes a catalog of
environmental problems and their causes. And the
breadth of potential solutions is shown in
contrasting essays by Julian Simon (There is No
Environmental Crisis) and the Ehrlichs (Simple
Simon Environmental Analysis). An essay by Lester
Brown chronicles the rise ofawareness about
environmental issues that is driving our current
research and development agenda. Throughout the
text, Miller brings in recognized experts and their
opinions to supplement the technical treatment of
environmental science. Technical principles include
systems models, matter and energy, ecosystems,
climate, and population ecology, as well as the
dynamic relationships among them. Human
population growth, biodiversity, global warming,
and energy are described in separate sections, along
with how they both affect and constrain our quest
for a healthy biosphere. Various dimensions of
human health, relationships with air and water
pollution, and hazardous wastes are discussed.
Finally, the impacts of resource use and environmental conservation on food production for

humans and for sustaining ecosystems are explored,
in biological, economic, and social terms. Alternative future scenarios are presented, along with
what is needed to create a sustainable society. To
continue the grazing metaphor, we are herded
through chapters in a rotational pattern to new
concepts and connections, hut the fences allow us
to keep in view the areas already grazed, and to
which we will return.
Just as a grass/legume pasture provides biodiversity, biological complementation, and a more
balanced diet to ruminants, Miller's mix of text,
graphics, photos, and short guest essays keep our
attention through this 727-page text. Appendices
include a comprehensive list of publications and
organizations working in this area. Mapping
concepts (some call these mind maps) are described
that help students make connections among key
systems elements and elaborate on the most
important interactions. Three pages of action steps
are provided for those motivated to go beyond an
academiccourse. Further readings, a
comprehensive glossary, and useful index complete
the treatment. Just as walking through the gate into
a fresh pasture creates a degree of excitement,
opening this book to any page provides enough
forage to draw in the reader.
Lest the instructor be concerned about students
only major output being the belching of too much
methane or generation of solid waste on a midterm
or final exam, Miller provides numerous and viable
alternatives. Each chapter concludes with a series of
questions to stimulate critical thinking. These could
be used in recitation sections, study circles, or
other non-traditional learning environments. Also,
specific project ideas are listed for each major
chapter topic, another way to stimulate involvement and integration ofmaterials with student's
past experience. I would highly recommend this as
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a text for undergraduates and an accessible
reference for advanced high school students or
anyone with a prior fundamental understanding of
biology. Tyler Miller is a highly prolific writer,
with four other texthooks on environment and
natural resources, who lives in a school bus that bas

been converted to an energy efficient house called
Eco-Lair in a forest in North Carolina.
Reviewed by:
Chuck Frands
University ofNebraska, Lincoln, NE
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Environmental Science for Agriculture
And the Life Sciences
William G. Camp and Ray L. Donahue, 199+, cloth $34.50

Managing Our Natural Resources, Third Edition
William G. Camp and Thomas B. Daugherty, 1997, cloth $31.75

Wildlife and Natural Resource Management
Kevin H. Deal, 1998, cloth $29.75

Ecology of Fish and Wildlife
DeVere Burton, 1995, cloth $29.00
Delmar Publishers, 3 Colmnbus Circle, Box 15015, Albany, NY 12212-5015
These high school (or perhaps lower division
college) texts provide a window on some of the
new learning environments that are being created
in natural resources, ecology, and environmental

science classes. It is evident from the choice and
organization of topics that greater emphasis is
evolving toward systems approaches, integration of
disciplines, and focus on longer-term issues such as
sustainability. Agrirulture and food production
systems are beginning to receive more attention, as
the obvious links between management of
agroecosystems and the natural environment are
brought to the discussion. A brief description of
each of these texts describes their treatment of
agrirulture and attention to sustainability.
Environmental Science For Agriculture and the Life

Sciences: This text deals with a range oftopics in
ecology, resource management, forest and crop

production, and environmental problems ofhmnan
exploitation of the earth's resources. The authors
open with a statement of goals for the book, designed to answer 'How the environment works,

how we humans relate to it, and what we need to
do today and in the future to have a sustainable and
livable world order.'
They point out a clear distinction between
'environmentalism' and 'environmental science' -~

and clearly identify with the latter. In a later

section they urge the reader to distinguish between
what is technically accurate (science) and what is
morally right (philosophy). In spite of this
moralizing, the authors do deal with challenges of
the commons, development versus preservation of
resources, and ownership of resources. Ecological
terms and principles are described, along with
various biomes around the globe. In describing
farming practices and alternative teclmologies,
there is attention to what causes groundwater
contamination, soil erosion, and salinity, and how
we are faced with multiple demands on resources.
There is a negative assessment of federal LISA
programs (program replaced by SARE several years
ago), and a statement that "organic farming systems
... are based on less science, less technology, ...
and fewer corporate farms." There is mention of

sustainable production, and the need for "responsible environmentalism: but the general tone of
the book favors business as usual and downplays the
importance of serious dialog about key issues.
There is a virtual absence of thinking about the
systems nature of food production, and how this
can be improved.
Managing Our Natural Resources: With a brief

description of what natural resources are, this text
provides an overview of conservation and different

concepts of management. Similar to the previous
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book, the authors place importance on carefully
defining the difference between environmentalism
and science -- it is clear which they consider the

and clearly identifies the impacts of changes in land
use patterns on natural habitat and species diversity
and numbers. Biomes of North America and their
key wildlife resources are described, and this is
followed by sections on the ecology of mammals,
birds, and fish, reptiles and amphibians. When the
book concludes with chapters on management,
there is a clear focus on multiple uses ofresources,
conservation of soil, water and air quality, and the
multiple human needs that are met through wise
use ofnatural resources. Agriculture, medicine,
and recreation are given some treatment, along
with such topics as "the outdoor sportsman's code
of ethics." But as an example, only a single page is
dedicated to agriculture, and this to the process of

more rational. The former is "based on emotion,

values, beliefs, and politics" while the latter is
independent of the value judgements about good
and bad that mark the activist community. There is
a major section devoted to erosion (three chapters),
and appropriate attention to land-use planning.
Water, fisheries, forests, metals and minerals, and
wildlife are all considered in terms of their habitat,
health, and potential future within the current
economic context. Sustained yield is seen as an
appropriate goal for design ofmanagement
strategies. In spite ofa generally main stream bias,
the authors do mention the "tyranny of geography"
that has resulted in very inequitable distribution of
fertile land, fresh water, and mineral resources.
They also bring up the challenges ofprivate
ownership, and talk about the fmite resources in a
closed ecosystem. But it would be difficult to
stimulate a lively discussion showing two sides of

domestication and how we have arrived at some of

the principle species that contribute to food supply.
In general, one could work through these texts in a
series of high school courses and come out with an
appreciation of ecology and the environment. A
student would be exposed, at least superficially, to
some of the challenges that such issues as
overpopulation, inequity of resource distribution,
and short-term thinking will pose to long-term
availability ofnatural resources. There is virtually
no attention given to long-term economics of
resource use, to the critical nature orland use
planning at this point in time, and to the
interconnectedness of countries and their piece of
the environment. An overview of this small sample
of textbooks for the high school market leaves one
with strong concerns for what is reaching young
minds, and with questions about how teachers in
today's society can possibly introduce and discuss
controversial issues. There is little of the flavor of
Worldwatch Institute about resource concerns.
When activist organizations are described, it is
often in the context of emotionalism, value-laden,
or political agendas. We owe the next generation
more alternatives, and a broader perspective than
what is found in these types oftexts.

very many current environmental issues based on

this book.
Wildlife & Natural Resource Management: After
an introduction citing the history of wildlife
management concerns in the U.S., there are
sections on importance and conservation of
resources. Chapters deal with habitat for wildlife
and how human habitation has impacted wild areas.
Others focus on hunting, modern management
methods, and endangered species. About twothirds of the book is dedicated to identification of
mammal, bird, reptile, amphibian, and other
species. There is a comprehensive index, and

logical organization. There is an emphasis on
taxonomy of creatures, and little about where they
live and how they interact with the environment.
Although conservation is mentioned as important,
there is little systematic association of the natural
world with that ofagriculture, nor explanation of
how and why human competition for space is
closely related to the demise of many species.

Reviewed by:
Charles Frands
University ofNebraska, Lincoln, NE

Ecology ofFish and Wildlife: After an introduction
on ecology, the author embarks on a discussion of
the relationships between ecology and agriculture,
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Ecological Literacy: Education and the Transition
To a Postmodern World
DavidW. Orr, 1992
State University of New York Press, State University Plaza, Albany, NY 1224-6
210 p, paper, $14-.95, doth, $29.50
A book dealing with education pertinent to
environmental problems is timely. A recent
national survey of college students conducted by
the University of California at Los Angeles reported
that the environment is the primary concern of
incoming freshmen; many universities have

responded to this interest by setting up environm ental studies curricula. Yet little attention has
been given to how interrelations ofagrirulture and
environmental deterioration should he addressed at
the college level. A recent review of the federal
Sustainable Agrirulture Research and Education
program (NRC, 1991) said almostnotbing about
education. It was not even clear whether the
education component of this program refers to
farmers, other working adults, or students in
Colleges of Agrirulture or other university settings.
Ecvlogical Literacy is a wide-ranging collection of
essays by an author with considerable experience in
environmental education. Orr co-founded the
Meadowcreek Project, an innovative non-profit
environmental education organization in Fox,
Arkansas, and now is Professor of Environmental
Studies at Oberlin College.

The book is organized into three sections: The Issue
of Sustainability; Education; and What Knowledge?
For What Purposes? The first section defines the
breadth of the "crisis ofsustainability." It reviews
criticism of industrialized societies and literature
about detrim ental human effects on the biophysical
environment. The second section explores
ramifications of Orr's belief that "educational
institutions are potential leverage points for the
transition to sustainability" (p, 84-). He argues that
sustainability requires changes in the content and
process of education, and a "recovery of civic
competence" (p. 84-). One chapter in this section is
an exhaustive syllabus of almost every imaginable

topic related to living well and responsibly. The
third section deals with a few specific "pathologies
ofkoowledge" (p; 156) that arise from misdirected
generation ofkoowledge. The three examples Orr
examines are the assumption that we can manage
our planet, the failure of social sciences to
contribute to understanding and resolving the crisis
of sustainability, and a proposal for a high
tec1mology perennial-based agricultural system
from two U.S. Department of Agrirulture
researchers (Rogoff and Rawlins, 1987). The final
chapter includes several alternative visions of the
future of U.S. agriculture that contrast with the
proposal Orr trounces.
Ecological Literacy is mainly about problems of
modern (or perhaps more precisely, "postmodern")
industrialized societies, and how education could
contribute to solutions. It is related only
peripherally to ecology, as most ecologists would
understand the term. Orr's syllabus for ecological
literacy includes readings by very few professional
ecologists, and "ecologicalliteraey" seems to be a
misnomer for the concept he promotes. It has more
to do with what Orr wants ecology to be than what
it is. For instance: "The form and structure ofany
conversation with the natural world is that of the
discipline of ecology as a restorative process and
healing art," (p. 91).
Orr pleads for greater understanding of environmental and political issues, and the interconnections between these topics and technical issues,

to produce citizens who take their stewardship
responsibilities seriously. He tries to link a staggering array of social problems-from terrorism to
anomie-with ecological literacy. These connections are the weakest part of the book; they
depend too much on idealism and emotional
appeal.
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I agree with much of Orr's assessment of what is
wrong with modern society, but I am unconvinced
that his prescription matches the ailments. To
me, the basic question for "ecologicalliteraey" is
whether greater awareness of social and environmental problems will lead people to be willing to
pay the costs of fixing those problems and to forego
the benefits of consum erism. This book is a
cornucopia of alternatives that could ameliorate the
crisis of sustainability, but the jury is still out on
what will induce people to choose these kinds of
options. Orr's arguments for a rich experiential
humanistic education are persuasive, but I think the
likely consequences are overstated. (Orr, too,
acknowledges that education is only one of several
inIluences on behavior).

students to solve genuine problems are passionate
and pithy, and he often cuts to the quick of what is
wrong with our present-day approach to education.
He asks important questions, and wrestles with the
answers. His writing often is inspired and capable
of catalyzing creativity, but it sometimes verges on
cheerleading. His indictment of the social sciences
is searing, and his defense of strong democracy with
active public involvement by informed citizens is
eloquent. But what does it mean to "reinvent

politics at the ecosystem level" (p. 70)?
I think many college students will be enthusiastic
about the kind of curriculum Orr proposes
(although probably not the size ofhis reading list)!
The concept of ecological literacy deals with issues
that affect their lives and futures, and it goes
beyond problems to their possible solutions. Orr
wants to nourish the wisdom in students that
impels them to plumb the limits of solutions, as
they seek appropriate answers to important
questions, but these limits are not tested consistently in his book. "Alternative" cant should be
scrutinized as diligently as conventional cant, yet
only the latter gets drubbed in Ecological Literacy.

The first section of this book adds little to its
overall message. Here Orr details the evils of
modern society, but they have already been
described by the authors listed in his syllabus.
Unfortunately, ideas that were plausible in the
original sometimes seem fatuous second-hand,
when quoted without explanation. For example, it
is unclear what Wendell Berry meant by writing
that good solutions generically "have wide margins"
and "exist in proof" (p. 62). Likewise, the reader
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"design shonld be co-evolutionary" and "design
should follow a sacred ecology" (p. 33, quoted
from ]ohn and Nancy Todd). Perhaps because Orr
is trying to cover too much ground, his analyses
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guys" versus bad guys, and his solutions sometimes
are superficial. He claims that designers of "resilient
systems" follow "old precepts such as: KISS (keep it
simple stupid)"; "Ifit ain't broke, don't fix it"; "You
don't put all your eggs in one basket"; and, If
anything can go wrong, it will, so plan accordingly!" (p' 3+). No one can argue with common
sense; but if such cliches were sufficient to fix the
problems we encounter as a society, we wouldn't
be in the mess we're in.
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Orr's arguments for an education that equips
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Earth In Mind: On Education, Environment,
And the Human Prospect
David W. Orr, 1994Island Press, 1718 Connecticut Ave NW, Suite 300,Washington D.C. 20009
213 p, paper $16.95, cloth $29.95
David Orr might be pleased to know that I accidentally dropped my copy ofhis book in the
Niobrara River. And he would be pleased because
the crinkled pages and frayed cover prove that I
read the book outside, which is where a lot more
education should take place if you agree with Orr.

over education, perhaps partirularly in America,
but probably everywhere. Our educational system
does not forewarn us of ecological or social
problems or even help us to solve them; rather,
our education teaches us that we can patch up
problems with technological fixes or materialistic
economic growth. " ... Education is no guarantee of

Earth In Mindboth logically and emotionally
argues the position that organized education as
practiced for several hundred years is often
destructive to the earth and ultimately to us
humans. Students are not taught long-term ethics
or cooperation, not taught that they are indeed
dependent upon and responsible for the healthy
functioning of the earth and their own societies, not
taught how to design livelihoods and societies
which respect and even revere the earth, other

decency, prudence, or wisdom." We are educated

in facts and progress, but not with values. And so,
Orr protests, our current education is Hawed, and
dangerous. But why should we change?
"First Principles," PartII, is a moving set of essays
in which Orr explores values and morals which
could lead us to teach and learn ecological design
intelligence. Among these is the recognition that
humans are human at least in part because we can
have the capacity and deliberate will to "nurture
and shelter life." Humans are capable ofloving
places and nature and most ofus really long to do
so; but all too often we do not know how. Or we
are taught not to value life other than our own - or
perhaps we are even taught not to value our own
lives, judging by the tact that our actions regularly
destroy the places that we live. Orr argues that
education should produce people who are willing
and able to put time and effort into creating and
maintaining human communities where physical
needs are met through industry and agrirulture
which does value and shelter life.

humans, and other organisms. Instead, students are

taught to consume, to compete, and fmally, to
destroy. "Education has become an adjunct to the
commercial economy [it) has lacked the courage
to ask itself what kind of world its graduates will
inherit and what kind of world they will be
prepared to build." Orr challenges us to change
our educational systems, our education, and
eventually our lives.
The book is composed of a series of essays written
over three years. The unilJing theme is that
"environ-mental crisis originates with the inability
to think about ecological patterns, systems of
causation, and the long-term effects of human
actions." The educational content and methods
that Orr proposes would give students what he

How can an educator or an administrator turn out

students who can do this? In Part III, "Rethinking
Education," Orr suggests concrete changes which
could be implemented in educational institutions.
These changes would encourage students to think
about systems; to evaluate, from the perspective of
ecological reality, the long· term reasonableness of
human actions; to use their incredible human
creativity; and to ask critical questions for society.

terms "ecological design intelligence, II or the

capacity to understand, respect, and act within the
constraints of ecological systems.
In Part I, "The Problem of Education," Orr argues
that capital interests and big business have taken
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But Orr's practical suggestions are not easy to
implement. Change the standard measures of
educational quality to include accounts ofhow
institutions and their graduates affect the biotic
world. Get students outside whenever possible, and
sometimes when it is not possible. Make students

The "Destinations" essays might sound like simple
and annoying nostalgia for a time which probably
never did exist except that Orr firmly states that
people would have to exercise intention, thought,
knowledge, and wisdom - all disciplines which
require us to know exactly what we are doing and
why- in order to create and maintain communities
like this. Orr says, "This is not a simpleminded
return to a mythical past, but a patient and
disciplined effort to learn ...the arts of

examine their values. Teach economics, for

example, in congruence with physics, biology, and
chemistry. Create tenure requirements which force
people to have the ability to think broadly about
how their disciplines benefit the rest of society.
Change the very architecture ofacademic buildings
and the use of campus grounds so that academic
institutions could be used as teaching tools for
ecological awareness. Incorporate agriculture into
liberal arts curricula, to bring people back in touch
with soil, water, and sunlight on a basic level.
Teach students to ask why as well as how. None of
these changes, or any others suggested in Part III of
Earth in Mind, would be easy, particularly because
such education would probably not prepare
students to succeed in a global marketplace
economy.

inhabitation. "

Again, Orr's practical suggestions for achieving
these Destinations are not easy. He speaks of
redefining our economic system to count the true
costs of our lives. He suggests, among other things,
purposeful regional planning; development projects
which render rural communities self-reliant;
creating "green" cities; restoring wild place for
animals; creating a solar-powered economy. All of
this is desirable and probably achievable, but not
easy.
David Orr has an enormous, compelling vision. It

is no wonder that the details to achieve the vision
are not as clearly spelled out as I might have liked;
and after all, a clear secondary theme of the book is
that people need to think for themselves! I found
myself wondering what I would do in my own
classroom and in my own house to help myself and
others to live more intelligently. I might just take
my students on a field trip to the Niobrara River,
for starters.

But the effort might be worth it if through
education we could achieve the sort of society
which the essays in Part IV, "Destinations,"
describe: People lovingly and carefully living in
places for which they had true affection and with
which they had true history. Some characteristics of
such desirable communities, in Orr's view, would
be "more parks and fewer shopping malls, more
readers and fewer television watchers, more
teachers and fewer lawyers, more celebrations and
less hurry ... " Orr does not seem to feel the need
to prepare students for the global economy; he
would really rather have students change the
economy altogether. "We have tried utopia and we

Reviewed by
Victoria Mundy
UniversityoINebraska, Lincoln, NE (currently
Universty ofKentucky, Lexington, KY)

ean no longer afford it."
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Everyone a Teacher, Everyone a Learner
Heidi Carter and Chuck Francis, Editors, 1995
Extension and Education Materials for Sustainable Agrirulture, Volume 4.
North Central Sustainable Agrirulture Research and Education Program,
Center for Sustainable Agricultural Systems, University of Nebraska-Lincoln
Lincoln, NE 68583-0949. 246 p, paper $10.00
If you're the kind of person who needs orderfollows recipes precisely, keeps your shoes in
matched pairs, leaves your desktop clear and
organized at the end of every work day- then I'll
tell you right off. Don't even open this book.
On the other hand, if you can tolerate- maybe
even enjoy-----a little chaos, you'll find plenty of
valuable information in Everyone a Teacher,
Everyone a Learner, a volume of sustainable
agrirulture literature and training materials
collected by the North Central Region SARE
Training Program.
Editors Heidi Carter and Charles Francis, of the
University of Nebraska, have assembled, as they
describe it, "a smorgasbord" ofideas and methods
for teaching agricultural professionals about
sustainable agrirulture. And like every good
potluck dinner I've attended, the buffet in Everyone
a Teacher, Everyone a Learner, offers some pretty
unusual combinations.
Here's a sampling of what you'll fmd in the 246
pages tucked between its bright-green,
comb-bound covers: letters of support from the
USDA officials, scholarly articles, outlines for
problem -solving activities, Extension checklists,
and annotated bibliographies.
The voices in this book are diverse. Academic.
Practical. Bureaucratic. Boring. Inspiring. And
they're all mixed together. For example, just a few
pages from a community college tip-sheet offering
some all-too obvious "attributes" of adult
learners-"they may be easily distracted from
study by other adult responsi-bilities which
compete for time." Rural sociologist Cornelia
Flora offers a provocative, scholarly discussion of
social issues related to agrirul-turc, communities

and new teclmologies:"social capital can be
envisioned as one component of our total resource
base that includes human, financial, manufactured
and environmental capital as well."
The volume shares a title with-s-and, best as I can
tell from its front matter, was evidently compiled
for-two 1995 training workshops. And as you leaf
through the pages, you get the feeling of those
meetings-keynote addresses, concurrent
workshops, panel discussions, debate over coffee
and donuts during breaks. I'll bet, from the
materials in the volume, participants left the
training with a fresh perspective and new ideas to
tryout. That's what conferences and workshops are
for.
I do wish though, that Carter and Francis took their
titles as editors a little more seriously-editors do
edit, after all. More organization, a more strongly
articulated framework for bringing all these ideas
together in a single volume would certainly have
strengthened the book's usefulness. And yet, it's
precisely the unevenness, the unpredictability of the
mix that makes this book such a fertile place for
sustainable agrirulture training ideas.

In the "Editor's introduction"-perhaps "Editors
Warning, would have been a more accurate
heading-Carter and Francis outline their approach
and how they hope people will make use of this
collection. I'll let them speak for themselves.
II

"Everyone a Teacher, Everyone a Learner is a
theme that invites participation. The workshop and
handbook title conveys the message that every
person in an adult learning environment brings a
special set of experiences and a certain wisdom to
the activities ... The handbook does not tell you
how to set up a training program, nor docs it give a

North central Reponal Sustainable Agriculture Researcb and Edncation Training Program
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narrow recommendation about what methods to

Reviewed by:

use ... The training needed (for each audience) will
be unique in some ways. We look forward to
learning about your experiences and invite you to
send us examples."

Beth Holtzman
Univcrsitv of Vermont, Burlington, VT

Shared Leadership, Shared Responsibility
Heidi Carter and Cbuck Francis, Editors, 1995
Extension and Education Materials for Sustainable Agrirulture, Volume 4.
North Central Sustainable Agrirulture Research and Education Program,
Center for Sustainable Agrirultural Systems, University of Nebraska-Lincoln
Lincoln, NE 68583-0949. 246 p, paper $10.00
The book "Shared Leadership, Shared Responsibility" is a reference publication containing hard to
find information on a number of topics relevant to
sustainable agrirulture. The purpose of the book is
to provide both updates on timely issues such as the
implications of the 1996 Farm Bill on sustainable
agrirulture and process issues such as leadership
and holistic management.

The book provides relevant sources and succinct
summaries on concepts that are at the core of social
and economic pillars of sustainable agrirulture.
The book goes beyond its initial purpose ofbeing a
resource material for a formal training session

because a researcher or educator need not attend
the training to use this material. This reviewer has
accessed the book a half dozen times since the
trainng in June, 1996.

The information collected on holistic management,
whole farm planning, entrepeneurship and farmer

Reviewed by:

networks are more a sampler than in-depth
information. The book's value lies in its use as a

Rich Pirog
Iowa State University, Ames, IA

reference for the agriculturist's bookshelf on
process topics not found in production agrirulture
publications.
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Spiritwalker: My Journies Through
The Visionary Gateway
Hank Wesselman, 1995
Bantam Books, 1540 Broadway, New York, NY 10036-4094.400 p, cloth $21.95, paper $13.95
"I am about to tell you a most unusual story, a
chronicle of something that happened to me while I
was living on the flank of an active volcano on the
island of Hawaii." Blending an interesting mix of
anthropology, Carlos Castaneda, ecology,
shamanism, mysticism, science, futurology, and

a profound and enduring spirituality with nature.
On the trip, Nainoa shows us how he relates to his
enviromnent in his everyday life. Further on his
journey, he meets another tribal group who also
live close to the earth. Nainoa, Wesselman, and the
reader join this group and learn how they survive in

science fiction, Wesselman weaves an unexpected

a drier area, in what must be central Oregon or

and yet compelling adventure of the
present/future.

Washington.

Wesselman is an anthropologist. He begins having
dreams, of withdrawing from his body, like the
mystics of Asia. Through his research Wesselman
discovers he is unquestionably leaving his body and
penetrating the senses and awareness of some tribal
person, Nainoa and he lives 5000 years in the
future!
The rest of the book warps between the future and
the present-Nainoa in the future, of Hawaiian
ancestry who has migrated because of global
warming and rising oceans, now living on the
Western coast of North American, and Wesselman
in the present, trying to understand the images and
the ecology he is seeing when he "walks."
Nainoa is a Hawaiian, kabuna mystic. He travels
with Wesselman in his consciousness. Nainoa is
sent by his tribe to scout and learn about the other
side of the mountains, moving away from the
wetness ofhis oceanside home to the dry and
secluded interior. We soon discover that this trip
will show us what once was the U.S., where no
earlier traveler has ever returned. As the story is
disclosed to both the reader and Wesselman, we
learn about the changes that Nainoa sees on his
journey: greenhouse effects, overpopulation, and
AIDS apparently combine to end our Western
Civilization as we know it.
Nainoa's people, relatives of the Hawaiians, are
hunter-gathers, living close to the earth. They have

Is this true? Does it matter? Has Wesselman given
us a book of fiction or non-fiction? Who objects?
For the reader taken into a stimulating story and on
an appealing and creative adventure, a new world is
presented. It certainly mirrors aspects of the
current and known planet but it glimmers with the
unknown and unusual, and therefore, the
dangerous. We encounter plants and animals we
don't know in this location-iguanas, monkeys,
jaguars_ Artifacts from the previous civilizations
give us only hints at what may have
happened-frames and shells of buildings, rubbish
ofroads overgrown with vegetation. We see, feel,
and live in a possible enviromnent of 5000 years
into the future.
Wesselman gives us an excellent feeling of the
rainforests; and he makes us thirsty in the savannas.
He weaves enough of reality into his writing that he
takes you into a fantastic constructed reality. Full of
notes to people like Joseph CampbeIl and Shunryu
Suzuki, the book is appropriately referenced. In
fact, each chapter has its own series ofnotes and
bibliographic materials.
Given all this, Spiritwalker makes for interesting
reading and allows the reader a very provocative
glimpse into an alternate future,
Reviewed by:

Jim King
University ofNebraska, Lincoln, NE
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Woman on the Edge of Time
Marge Piercy, 1976
Alfred A. Knopf, New York (currently Fawcett Book Group, 1997) paper $12.00
How would our society today be viewed by another
culture some 100 years in the future? Marge Piercy
takes us on this journey, through the mind ofa
brilliant but downtrodden woman who is in and
out of mental hospitals because of her poverty and
hopeless personal life. She visualizes a feasible
future, one that works in harmony with the
environment rather than opposing it, and meets

human needs while not sacrificing other species or
the ecosystem. Our current overuse ofnatural
resources, pollution of atmosphere and waters, and
excessive consumption is seen in retrospect as

highly unsustainable by a people who had identified
and overcome these problems. In a utopian and
environmentally benign future culture that lives in
harmony with other species, carefully controls
human population, and is non-extractive in its use
oflow-tech solutions to meet human needs, the
inhabitants of this continent would look back in
amazement at the primitive attitudes and

unconcerned behaviors oftoday's society.
Author Piercy is convincing in her portrayal ofhow
difficult it is to be poor, female, Chicana, and
suspected of insanity. Consuelo (Connie) Ramos
was once a bright, beautiful and successful college
woman, but is now ill, maltreated and then
deserted by partner and fumily, and fmally suspected of child abuse. In a gripping story ofhow
Connie deals with this impossible situation, the
author takes her on a series of time warps into the
21st Century to the egalitarian society of Mattapoisett' a world where people respect each other
and have overcome the many ills oftoday's
discriminatory and wasteful cultures. Yet even in
this future utopia, their culture is threatened by
others on the planet who have taken a different
course. Herein lies both a striking contrast and a
message for sustainability.
Given the hopeless situation in which we find
Connie in the mental hospital, it is not difficult for

the reader to imagine her need to escape. The
author takes her (and us) to a society where all the
ills of her current situation have been resolved.
There is a high degree ofracial and gender equality
and respect. People are respected for who they are,
and accepted for what they do. Three parents, plus
in fact the whole village, raise each child. Houses
are built to last, clothes are worn for decades and
shared in the village, recycling is the norm. Everyone gardens and many are closely involved in food
preservation and preparation. People are in touch
with their natural environment. Despite their dominance of the region, the humans in this society
operate in balance with other species. It is difficult
to envision a more sustainable alternative. Yet this
utopia has its boundaries.
Just as the oppressive real world of the hospital
awaits in the reaches of Connie's mind, there are
real oppressors beyond the borders of Mattapoisett
in the next century. Details of that other culture
are left to the reader's imagination, but it is a small
leap to recognize its characteristics as those of a
culture extrapolated from our own. This dark
alternative is a continuing challenge to utopia, one
that parallels Connie's return to reality, the
present, and the hopelessness in the mental ward.
In this brilliantly conceived and suspensefully
written social statement, Marge Piercy goes beyond
a predictable litany of what is wrong with curr-ent
society. Through the device of a time warp, she
offers positive and achievable alternatives. Much is
left to the reader's imagination, and very likely the
meanings will be different for each person who
accepts this adventure. Piercy provides us with a
"novel" approach to improving major flaws in
today's culture, and outlines one creative approach
to envisioning a sustainable society for tomorrow.

Reviewed by:
Charles Francis
University ofNebraska, Lincoln, NE
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The Camp of the Saints
Jean Raspail, 1973
Editions Robert Laffont, S.A., Paris
The Social Contract Press, 316 \I, East Mitchell St, Suite +, Petosky, MI +9770
316 p, paper, $12.95

...aground some fifty yards out, [lay] the
incredible fleet from the other side of the
globe.... He pressed his eye to the glass,
and the first things he saw were arms...
those arms raised high in the air, waving
and shaking together, all outstretched
toward the nearby shore. Scraggy
branches, brown and black, quickened by
a breath of hope. All bare, those fleshless
Gandhi-arms... thirty thousand creatures
on a single ship! - THE CAMP OF THE SAINTS

Most Americans are somewhat parochial. When they
envision the future, it is mosdy from the perspective

of their own country. They believe that interactions
with the rest of the world, based largely on trade, will
be generally positive and supportive of our continued
high quality oflife. Presumahly, the global economy
will help the less developed world to raise their living
standards, but imbalances in wealth are not an

the Western nations to the threat of this impending
'invasion' by a force armed only with their need and
their opponents' guilt. And what a pathetic picture of
the West does Raspail paint! Wealthy, soft, riven by
internal dissention, the nations of Europeare paralyzed. Troops are deployed to the coasts, but many
desert. Leftist jourualists drive south in their BMWs,
exhorting the proletariat to welcome their brothers
and overthrow the capitalist mlers. The Pope stresses
obligations to the poor. Suggestions to tum back the
ships are branded as racist or xenophobic. Most peopie's response is limited to hoping that the problem
goes away.
What makes Raspail's vision so compelling and
disturbing is not that mass migrations conld happen,
but that they are happening. Albanian freighters,
decks packed with refugees, cross to Italy despite
attempts by the Italian navy to tum them back.
Russiansand East Europeans move west looking for
work while Algeria is known as France's Mexico.

One of every five births in Germany is to a Turkish
woman. One of every nine Salvadorians lives in the

United States.

movers are not the suit-wearing, cell phone-wielding

On the cover of the 1995 reprint of The Camp otthe
Saints is a photo of the freighter Golden Venture
aground in New York harbor in 1993. Her cargo
included 300 illegal Chinese immigrants. She had
sailed further than Raspail's fleet. illegal immigration
to the United States exceeds 300,000 annually, and
more than 5 million people reside here illegally.
Almost one million people immigrate legally to the
United States each year.

brokers of the new global economy, but the poor.

The demographic implications of these migr~tions are

Triggered by famine and broken promises of Western

sobering. U.S. popnlation will double by the year
2050 to more than half a billion. The ecological,

overriding concern.

What Americans don't consider is that the more than
four billion residents of the less developed world have
their own concepts of beneficial interactions with the
West. In The
Camp oi'th« Saints, lean Raspail offers an allegory of
the meeting of East and West in which the prime

aid, one million of India's poorest commandeer the

merchant ships in Calcutta's harbor, and force the
fleet to undertake a brutal voyage around Africa, into
the Mediterranean and to the shores of southern
France. The focus of the book is on the reaction of

economic, and social impacts will be severe.

Meanwhile, world population increases by 90 million
per year, 90% of the increase coming in the less

developed nations. Pressures to migrate steadily
increase.
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The denouement to Raspatl's story is apocalyptic.
The landing of the fleet precipitates wholesale

extreme. Just how extreme was unintentionally

acceptance of unlimited immigration by all Western

illustrated by an article about The Csmp ofthe Saints
in the December 1994 issue of The Atlantic Monthly.
Interspersed among reports of Third World poverty

nations. The West capitulates and relinquishes its
sovereignty. The colonial era is reversed.

and degradation are advertisements for the Acura
Legend Sedan LS, cashmere sweaters, Grand Marnier

abandonment of southern France, and the eventual

Liqueur, Apple computers, the Lincoln Mark VIII

The Camp ofthe Saints is provocative, stimulating,

sedan, and Waterman pens. I wonder how many

and leaves no room for complacency. The issues it
raises need to be addressed and cannot be ignored.

other readers found this juxtaposition both obscene
and unsustainable?

Do we bave the guts to deal with questions of carrying

Review by:

capacity, overconsumption, equitable distribution of
resources, and national sovereignty? Or are we too

Richard Olson
University ofNcbrsske - Lincoln

soft and decadent to face harsh realities? One thing is
certain - people will tend to migrate from poverty
to wealth, and the current differences in wealth are
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Ishmael
Daniel Quinn, 1993
Bantam Books, 1540 Broadway, New York, NY 10036-409+.paper $11.95, cloth $20.00
How is it possible to briefly and adequately review
a book whose express purpose is to give new
direction to humankiod? And if that direction is
likely the only one that will allow the human
species to survive, the urgency for a reviewer is
magnified. The only way to do justice to such a
book is to stimulate others to read the story of the
Teacher and her only successful pupil.

spoiled by stupidity, greed, destructiveness, and
short-sightedness. Some of the consequences of the
Taker mentality, according to Ishmael, have been
cruelty, mental illness, crime, and drug addiction.
He points out that after three million years of
relatively balanced coexistence with other species,
the Takers in a mere 500 generations have managed
to foul their nest, disrupt the balance, and establish
a pattern that will lead to their demise.

In the Personals section ofa London newspaper is
an ad that reads, "TEACHER seeks pupil. Must
have an earnest desire to save the world. Apply in
person.' In answering this ad, a skeptic begins his
journey through an extended, telepathic dialog with
an extremely intelligent and perceptive gorilla.
During this journey he learns a new interpretation
of the history ofhumankiod. He learns of the
departure of our species from the sustainable
hunting and gathering cultures that predominated
for three million years, those that Ishmael calls the
"Leavers," to a new path that led to settlement and
the first agricultural revolution. Thus began the
emergence of the dominant "Takers' who viewed
the world as a place to control. And in exercising
this control, Ishmael observes that people are
"captives ofa civilizational system that more or less
compels you to go on destroying the world in order
to live. Many of you ... would be glad to release
the world from captivity, ... (but) they're unable to
find the bars of the cage.' Ishmael is an outcast not
because she is not human nor because she is kept in
a cage, but undoubtedly because of her uoorthodox
interpretations ofhistory and pessimistic view of
the future ofhumankiod.

The culture of Takers rejects the laws that govern
all other species. According to the prevailing
mythology, humans are by definition a biological
exception, and thus can invoke their domination to
enforce this uniqueness. Most humans have an
unwavering dependence on prophets-Moses,
Buddha, Jesus-although they have no certain
knowledge about how they ought to live. In fact,
their world of thought generally ends at the borders
of their particular culture. Humans have not
learned that they are an integral part of the
community oflife, that they are not alone on this
planet on which they depend completely.
The Taker culture does three things that are not
done by any other species. They exterminate their
competitors. Humans also systematically destroy
their competitors' food to make way for their own.
Finally, they strive to deny competitors access to all
food in the world, since they own the supply. In
this culture of dominance is embedded the
destruction of balance, including the loss of
biodiversity and the essence of sustainable
biological systems. Are there solutions to this
quandary?

Teacher describes the arrogance of the Takers as
based on the Judeo-Christian myth of the creation

The author provides us with solutions through the
Teacher, as she guides the pupil through a unique
dialectic trip that leads to realization that things are
not as they appear. Of special interest to educators
is the metacognition of the learning environment, a
process of discovery that is applicable to our
university and other adult learning situations. A

of man, as the apex of evolution the world was

made for man, and that humans own the world for
their own good. Their goal is to conquer the
world, its climate, land, and all other species.
Unfortunately, this approach to creating paradise is
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serious reader must go beyond the deligbt in a book
well conceived and written, and take to heart the
message of the Teacher. Early in the book we are
challenged with the inquiry on a sign near the cage:
"With man gone, will there be hope for gorilla?"
We must imagine what is on the reverse of the sign:

an obvious truth that is only revealed at the end of
the journey.

Reviewed by:
Charles Francis

University ofNebraska, Lincoln, NE
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Journal of Sustainable Agriculture

n

.

f:~;;E;:·'?·;;:; i
".,,,,,.,,,,.;,, ,."."". r.., Ie 1M .. ! .;/{/';.!:'.;lJ,,(.~).l1
~':·';/lNln;),";j·/ ':'L4 .. ~RNAL~OF ...~~~~.AB~A~IC;U~n-~E ,';.' ';'k:b& V';'f~:'jt~'*:;\j&/

o Yesl

Sub"""""" """'"

$fHH:IlII D_ _
SAI'f"" IJIIrl/UjI WIIL//IIE SllMl:llPrllllllO" IJII Z rIIUIIIES, I J"" IJIIJ _

'0

Ple.....oo ma ••ubscrlp.... to tha
Journll of SUlllllneble Agriculture

IJ
IJ

Published quarterly (4 Urnes per volume)
(SIV. $4.001)
IOOMdual,
1-vol: $36.00
(S.y. $18.001)
[J 2·vots: $64.00
3-voll: $84.00
IS..o $38.0011
(S.ve $1.001)
Institution: IJ t-vok $54.00

o
a

C12-.ols: $96.00

(So.o $24.001)

Q3·voll: $126,00 (SIV' $54,001)
e1l·VOI: $145.00 eI Free sam~e

IJ LIbIBI'f:
o BILL ME LATER(SSMMe. charge will be added)

~

.... betoNdleooun... lndlvldu ... $4llI1 ...IIMiDn, S8QfLllrary. "45

mv:

(BIll-me opUon 1V,lIableon USIC.l1IIcI~1l1can orders
not good lor ....... rlptIon llgef1C1n)

SlgnatulO

_

'=====.,.,-__

a linPAYMENT
ENCLOSED:
Canada: add 30%: Outside USIC. . . .: add 40%;

a

Canaclanresident,: add 7% GST)
BILL MY CREDIT CARD.

aAccounI
VI.. a Mutere.rd a Arne. a OiSOOV8f a
Number
E""Dato

-'-

NAME

_

ADDAESS

_
_

C I T V ~

STATE

ZIP

_

COUNTRY

_

TEL
FAX

_
_

E-MAIL-:::=========,.-_ _
MIl,we"II JOUr ..... ICIIhU 11M confInnIIIoM
Ind ad'lIf tyPII oIInIonnIllon1 I I Vel () No
Note: Wed send you. ~ 10'" ament pubIItIh«I~.
Oltcounts do noIlP1*f 10ba::kvobnn. Sublcrlption rain Ire In US
dollars Ind aresublect 10c:tJa,nge wMhout noIce. DIscOunted rites good
In USlCanldalMell!cO only and not good tor IUbecrlptlon .gerdes. 10%
pIlstage & handling chlIrge II In:IudedIn )oulnll aublc:1IpIlonfales.
0utakIe US I caneda: JoufNIII-. m-'*I WIc:onaoIdlIIled .r mal.
06IIl7

psc"l

4 WAYS TO OnDER TODAY:
_ _ +107-""""
DInefI Club 1.

z. caa

_

_

M trSlgnaIUI1I==========-,.-_
rib
PI"""" credit C8fd. ,..... In..., ordw form In........

3. ,.

t. E

t1
-':1-10

WORTII (I
91
2

IT......
~.IIJ'-m4Ut

' ••tlnlo@Uworth.calll

S. VIllI.. It _.IIawDrIIII.coIII

THE HAWORTH PRESS INC
10 ALICE STREET
BINGHAMTON NY 13904-1580

North central Repon81 SuiltllinableApieultnre Research and Educalion Tralninl Pr0ll"am
Center for Sustainable Alrlcolturai Systems. Unlvenity of Nebraska-Lincoln

219

American Journal of Alternative Agriculture Subscription Information
lOll""" Slid!

HERE'S HOW TO SUBSCRIBE:

Editor in Chief - Gal1h Youn~'8'
Editor - William Lockeretz
AssociateThchnical Editors - Neill Scholler
- Marion E. Simpson
- David E. Ervin
Book Review Editors - Thomas C. Edens

-JamesE Parr
Assistant to the Editor in Chief - Sarah C. Byler
Circulation - Joanna L. Hildebrond
- NflllCY L. Ward
Art Director - Randy WlIite
111C American Journal ofAlternativeAgriculture
(ISSN 0889-1893) is puhlished quarterly by the
Henry A. Wallace Institute for Alternative Agriculture,lnc., 9200 Edmonston Road. Suite 117, Green-

belt, Maryland 20770-1S51, in collaboration with
the Center for Agriculture, Food and Environment.
School of Nutrition Science and Policy, 'Iufts University, Medford, Massachusetts 02155. Neither the
Wallace Institute nor Th(15 University is responsible
for statements and opinions expressed by authors.

Rot.o lor INDIVIDUAL Subecrlbere:
Alternative Aarlculture Newa:
(12 I••ue.)

$16· U.S.
$21 • Canada & Mexico
$22 • Other Countries
American Journal of Alternative Aarlculture:
(4 Issues)
$24· U.S.
$27 - Canada & Mexico
$28 - Other Countries
Combination Subscription:
Journa•• Newsletter

$35- U.S.
$43 • Canada & Mexico
$45 • Other Countries

Subscription Information
Annual Journal subscription rates: Library $44-

US; 552-eanada and Mexico; 554-all other
countries. Individuals $24-US; $27-eanada and
Mexico; S28-all other countries. Students 512US; SI3.SQ-Canada and Mexico; S14-all other
countries. Second Class postage paid at Greenbelt,
MD. Postmaster: Send address changes to American
Journal of Alternative Agriculture, 9200 Edmonston

NOTE: 1ft price for students
with copy of student 1.0.

Rates for LIBRARY SUbscriptions

Road, Suite117, Greenbeh, MD20770-1551.

$44· U.S.

Wallace Institute Information

$52 - Canada & Mexico
$54 • Other Countries

The Henry A. Wallace Institute for Alternative

Agriculture is a nonprofit, tax-exempt research

l~J ~~I~ iM ~1~ ~:l l!~ ~ IJ !tJ I~ ~
in

to encourage and facilitate the adoption of costeffective, resource-conserving and environmentallysound farming methods. II works closely with producer groups, public. research and education institutions, and government agencies in promoting a
sustainable agriculture system.
Irs programs include providing a national information clearinghouse, serving as a voice for sustainahle agriculture in Washington, and developing and
implementing research and educational outreach
programs. It holds an annual scientific symposium
and publishes a monthly newsletter.
The Institute is governed by a grass roots Board
of Directors, which includes several commercialscale organic farmers, and maintains a small professional staff It is supported hy memberships and donalions and ,ran'. from foundations, corporations,
and individuals.

Wallace Inslltute
9200 Edmonston Road, Suite 117

Greenbelt, Meryland 20770-1551
Outold. USA:
Please pay with postal money
order or check drawn on a
U.S. bonk. Thank Youl

aI AMERICAN JOURNAL OF

ALTERNATIVE AGRICULTUR~
220

Journal of Natural Resources and
Life Sciences Education Membership Application

Individual Membership Application

1997

AMERICAN SOCIETY OF AGRONOMY • CROP SCIENCE SOCIETY OF AMERICA • SOIL SCIENCE SOCIETY OF AMERICA
677 South Segos Road' Madison, WI 53711 • (608) 273·8080 • FAX (608) 273·2021

Memberohlp

Have you ever been amember of ASA, CSSA, SSSA?

Published by
American Society of Agronomy

IJYes

(year)

Journal of Production Agrlcufture(4 Issues annually)
Journal of Environmentsl Quality(6 issues annually)
Journal of Natural Resource. end Life
SCiences Educellon-(2 issuesannually)
Soil Survey Horizons (4 issues annualry)
Agronomy Abstracts
International Society of Soli Science
Membership (2 Issues annually)

No'1

Office Use Only

DNa
Inside

Outside

USAt

USAt

$21.00

$24.00

21.00

29.00

14.00
13.00
15.00

18.00
15.00
18.00

12.00

12.00

(SSSAserves as Ihe colleellon agency for ISSS and forwards due.
collected10 the ISSS Treasurer, Gent, Belgium)

Journal of

Natural Resources andLife Sciences
Education
An International Journal
221

I

World Watch Magazine Information

.,
No. of
Copl..

Total
CO"

Prlc.

WOWI.D WATCH magazine
Onc ycar. 6 issues, $20.00 ($35.00 oulSidc Norlh America)

State of the World 1997

$-

@

$-

Hanlcovcr:·$25.00
Paperback: $13.95 2-4 copies: $9.95 each
5 or """": $7.95 each.

Vital Signs 1997

@

Paperback: $12.00 2-4 copies: $8.00 each
5 or morc: $6.00 each

Worldwakh Paper Series

@

(note number of copies ordered, Iu any
combination. (rom col limn at lefr)
,ing/ec""': $5.00 elleh
6-20 co,>ie>: $3.00 each
2-5 copie>: $4.00 "",h
21+ ",,>ie>: $2.00 each

Please consider a tax-dccluctihle gift to advance
the groundbreukiug research ilt W()fldwatcll.

Gift

$-

··
··
··
··
$···
·
........-dJ ~

=

$-'

=

TIw Worldw'uc" lrulituk is a fllnl-frrofil '01(C)(3' public intatSl research Iltganittltiun.
Individual gift5 are u.~k(.l,"t.'. cmd hdl)Iltlt'ClUCe

fr.

~_"."

_.'._ .•.

(11ft

Ul(wk.

Payment .lnforma,!o~

Shipping & handling for non-suhscnprlon orders is $4.<Xh
$8.00'butside North America

TOTAL

=

$$-

Form of payment:

o Check/purchase order enclosed rus, tl"It~lIllrilyl
o . Visa o MasterCard o American Express
Crcdlt Card Number

Exp. Date

Name

_

Addrell

_

City!Slate{lip,

_

Daytime Phone

_

PHOTOCOPY THIS ENTIRE FORM AND FAX OR MAIL TO WORLDWATCH
1776 Massochusclts Ave., NW,Washinl:hln, DC 200l6. Tcb (202) 4')2·1999
.
Faxl (202) 296·7365. E-maih wwptlll@wurlJwatch.ntN.Wehshel www.worldwutch.org

ElORLDWATCH
INSTITUTE

222

,

World Watch Magazine Information

.,
No. of

Total

Copies

Price

COl'

WORLD WATCH magazine
One year, 6 issues, $20.00 ($35.00 ouuide North America)

State of the World 1997

$$-

@

Hardcover: $25.00
Paperback: $13.95 2-4 copies: $9.95 each
5 or more: $7.95 each

Vital Signs 1997

@

=

Paperback: $\ 2.00 2-4 cOI>ies: $8.00 each
5 or more: $6.00 elU:h

Worldwatch Paper Series

··
··
··
··
·

s..;
s..;

@

(note number of copies ordered, in any
combination, (rom column at Icfd
single cot,,: $5.00 ellt:1i
6-20 col,ics: $3.00 each
2~5 cot,ies: $4.00 elICit
21 + cu/'ics: $2.00 eoch

Please consider a rux-dccluctihlc gift to advance
the groundbreuking research lit Worldwaech.

Gift

=

$__

The Worldwarch In!liuHt! isa 1l01l'IIJ'llfil 501(d(3) public interest research 11Tgllni~alion.
Individual giftsarc welcome. and hd/) ddt'aJlce flItr U41Tk.

··
Payment .Informat~on~"~.__,,-:,",-..........
,:J ~

Shipping & handling for non-subscription orders is $4.00j

$8.00 outside North America

$TOTAL

$-

Form of payment:
Check/purchase order enclosed rus. J.. lIan ..nly)

o
o

Visa

0

Credit Card Number

MastcrCnrd

0

American Express
Exp. Date

Name

_

Address,

_

City/State/Zip

_

Daytime Phone

_

PHOTOCOPY THIS ENTIRE FORM AND FAX OR MAIL TO WORLDWATCH

1776 Mussachnsctrs Avc., NW,Washint;ton, DC 20016. Tell (202) 452-1999
Faxl (202) 296·7365. E.mailz wwpllh@wurlJw.uch.nrg.Websltelwww.worIJwalch.orll

l'jORLDWATCH

INSTITUTE

222

Center for Sustainable Agricultural Systems
PO Box 830949
University of Nebraska
Lincoln, NE 68583-0949
Phone: 402-472-2056
Fax:
402-472-4104
E-mail: csas003@unlvm.unl.edu
Web page: http://ianrwww.unl.edu/ianr/csas

